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PREFACE

The "lessons learned" presented in this volume are extracts from
fficial reports; they cover every facet of the stability operations
n the Republic of Vietnam and present a digest of substantive comments
f observers and commanders in operations, emphasizing lessons learned.
ncluded in this publication are situations and solutions of interest
nd educational value to all military personnel.

Vietnam as a whole is very nearly ideal for the type of warfare
he communists are waging. On one side of this long, narrow strip of
ountains, plateau, river delta, and seacoast is the South China Sea.
n the other are the rugged, undeveloped, and largely mountainous fron-
iers with three other countries--Communist China, Laos, and Cambodia.

Substantial areas of the interior are covered with dense tropical
ain forest, giving concealment to secret installations and troop move-
ents. Much of the coastline is swamp or mountain, mangrove or forest,
qually useful for those who would overthrow a government. The delta
roduces an abundance of rice and is crisscrossed by a myriad of canals
nd streams. Modern ground transport must use the single coastal rail-
oad or the limited basic network of highways, all very easy to sabotage
r ambush.

The people are equally well suited to this kind of war--most of
hem are rice farmers, accustomed to hard work; meager rations, and the
bsolute minimum of material comforts. Their philosophy is essentially
atalistic and undemanding. They do not like war, yet Vietnam has known
ar more war than peace in the 2,000 plus years of its history. Viet-
amese are known in Southeast Asia as energetic and aggressive, capable
f sacrifice for an ideal (even the false ideals of communism). These
ualities make them excellent fighting men.

As a fighting man, the communist enemy does not conform to any rigid
actical doctrine and his techniques are unpredictable. Crafty and tough,
e spreads a reign of terror while choosing the time and place to fight.
t is imperative that every soldier "know the enemy t" respect his ability,
nd understand his weaknesses. It is equally important that we all profit
rom "lessons learned."

This volume of "lessons learned" follows a previous effort published
n June 1966. Volume IV, which will be published when available infor-
ation is assembled, will cover the experiences from May to July 1966.
he several volumes are designed to complement each other; however, no
ffort is made to identify repetition of the same lessons.
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Further information concerninx subject matter in the USARV series,
"Battlefield Reports - A Summary of Lessons Learned," may be requested
from the Doctrine, Systems & Traininr Division, ACofS, G3, United States
Army Vietnam, APO San Francisco 96307.

ofS, G3
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Section I

A SUMMARY OF LESSONS LEARNED
IN

"COMBAT OPERATIONS"

1. General Observations.

a. E&mloovment of Tanks and Infantry.

"Item: Tank-Infantry Team Sweeps.

Discussion: Armored personnel carriers and tanks can be effectively em-
ployed in conjunction with sweeps b7 infantry in VN. The suppressive
fires of the APC's and tanks reduce. the dangers from sniper fire.
Armored vehicles also detonate AP mines, thereby reducing casualties
among the infantry.

Observation: Plans should consider the employment of APC's and tanks
of the cavalry squadron during infantry sweep operations. Armor and
infantry personnel must be trained in tank-infantry team tactics."

SOURCE: Headquarters, 1st Infantry Division

b. Effects of Weather on Tank Employment.

"Item: Dry Weather Employment of Tanks.

Discussion: Tank units may be used in many ways during dry weather,
while mobility is favorable.

Observation: Tanks can be used for bearch and destroy operations,
blocking forces, flank security forces, and reaction forces,"

SOURCE: 2d Brigade, 25th Infantry Division

c. Technioue for Destroying Rice.

"Item: Destruction of Rice.
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Discussion: An extremely useful lesson learned concerns the destruction
of rice, devisd by the G5, 173d Airborne Brigade (Sep). Although every
conceivable actempt is made to extract rice from operational areas, the
sise of captured caches and the lack of transport sometimes preclude ex-
traction. As stated by one commander: "Under some situations it would
be less expensive and more feasible to ship rice from Louisiana, than to
extract the same amount from the jungle caches." In such cases, the rice
must be destroyed to deny it as a ration for the Communist terrorists.

Observation: The 173d Airborne Irigade destruction method is as follows:

(1) Six-pound bags of powdered gas, CS-I, are placed among rice bags
or within a pile of loose rice. The bags of CS-I are tied with detonat-
ing cord and joined in series with detonating cord. The number of bags
of CS-I and the amount of extra explosives must be determined by ex-
periment.

(2) Eight 110-pound bags of rice were contamInated using one 6-pound
bag of CS-I. The 880 pounds of rice were examined after six days, which
had included two torrential rains. The inspectors could not get close
to the rice without suffering severe respiratory irritations. How long
this rice will remain contaminated has not been determined at this time.
However, residual effects were clearly evident after a period of ten
weeks. Further inspections will be rade."

SOURCE: Headquarters, II Field Force Vietnam

d. Analysis of Operations.

"Item: Comander's Analysis.

Discussion:

(1) Speed and aggressiveness in exploiting VC contacts, and thorough-
ness in the search of VC areas are essential to successful operations
against the VC.

(2) The proper use of combined arms will produce the greatest number
of VC casualties.

(a) Tanks and APC s should be used to immediately engage VC
snipers, and move to make contact.

2
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(b) Mounted sweeps alone will not produce results. Detailed
foot-mobile searches must be conducted. Armored vehicles are best
utilized in moving forward and destroying booby traps in order to re-
duce casualties to infantrymen. In addition, tracks can be used to
clear densely vegetated areas.

(c) Rapid reaction of artillery and mortars iS imperative. This
can only be achieved through rapid and reliable reports of friendly unit
locations.

(d) Artillery and mortar fires must be planned to cover all the
flanks of units in defensive positions.

(3) Speed and thoroughness must be emphasized in village searches.
In addition, National Police and ARVN interpreters should be used to
racilitate operations of units in built-up areas.

(4) Units must be prepared for VC mortar attack at any time. When
moving or resting, dispersion must be maintained. Commanders should
insure that bunching does not occur. Troops must dig in, even in marshy
areas. Night defensive positions should include overhead cover whenever
possible. SoiL or sandbags should be used to provide t.te individual with
maxim=m cover from the front,' flanks and rear.

(5) Units must clear their base defensive area of all snipers as soon
as possible. At night, ambushes must be set around the entire perimeter
to prevent VC from setting claymore mines or making a surprise attack.

(6) Extraction procedures in an airmobile operation are critical. A
sweep around the loading zone should be conducted just prior to extrac-
tion. The security element must be deployed to block all approaches to
the loading zone. Withdrawal of the security force outpost a-d, finally,
the security force itself, to the loading zone, should be accomplished
with speed and efficiency. A small command post element should remain
and extract with the last lift. Use of gunships and preplanned artillery
fires is mandatory.

(7) One staff officer, who will not be going on the airmobile oper-
ation, should be tasked with the project of preparing and supervising
the loading zone for efficient reception of the combat troops. Ho is
the ground force counterpart of the pathfinder teams from the aviation
units. Routes, aircraft lead signs and guides must all be preplanned,
pre-positioned and rehearsed. The formation and spacing of aircraft
must be obtained from the aviation commander before a rehearsal. This
rehearsal, involving all organic troops and attachments, will bring to
the surface errors in the loading plan that may otherwise go undetected
until D-Day. He should also arrange for police of the loading zone after
the operation.
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(8) Extensive preparations by artillery and air, beginning several
days prior to an operation, may serve to varn the enemy and drive him
out of an area before the operation begins.

(9) Plans for resupplying units by helicopter must include a de-
tachment to secure the LZ, unload supplies and reload equipment wen
the helicopter returns. The detachment can catch up with the remainder
of the company at a later time.

(10) 60n mortars have been taken and used effectively on several oc-
casions. The weapon's light weight, and particularly the light weight
of its ammunition, make up reasonable, man-portable loads. This suggests
that the weapon, with an appropriate ASR, should be added to the infantry
battalion inventoryj. It is considered of great value, and is an excel-
lent substitute for the 81ms mortar in airmobile operations, where con-
siderable distance is to be covered in the subsequent ground maneuver
and where resupply will be entirely by air. The M79 grenade launcher has
not proved to be a substitute for the 60ms mortar because of limited
range and bursting radius of the 4On projectile.

(11) A perimeter should be protected during both its preparation and
its occupation by the use of ambush patrols and anti-sniper teams.

(12) Personnel must be able to distinguish between probing fire and
effective fire, and must be trained to withhold fire when being probed.

(13) Provision for an accurate muster must be made by commanders im-
mediately upon return to base camp, before troops disperse for maintenance,
mess and the like. In addition, an S1 representative, stationed at aid
and clearing stations, should report all casualties by name and unit to
the Bn TMC as early as possible.

(14) Units must be prepared to move and accurately report their lo-
cations, so gunships can engage close-in VC targets.

(15) Maximum utilization of aircraft is a must. Supply ships and com-
mand and control ships should retrieve POW's and slightly injured person-
nel whenever possible.

(16) US Forces can operate efficiently with ARVN forces without diffi-
culty if close liaison is practiced.

Obs•arvation: As stated."

SOURCE: 2d Brigade, 25th Infantry Division
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e. Detection of Enemy Positions.

"Item: Reconnaissance by Fire.

Discussion: In areas of dense undergrowth and brush, snipers, bunkers
and trenches cannot be easily detected for more than a few feet.

Observation: Units should recon by fire in areas of hedge-rows and
dense undergrowth."

SOURCE: 2d Brigade, 25th Infantry Division

f. Location of Maneuver Elements.

"Item: Visual Marking of Maneuver Elements.

Discussion: In a fluid operation in Which there are no established lines
except phase lines, a method of locating rwicniver elements is needed.

Observation: When companies are moving by bounds, smoke placed at the
flanks of the lead companies becomes a valuable visual reference on which
to base the maneuver of the trail (reserve) company."

SOURCE: 2d Brigade, 25th Infantry Division

g. Use of Armored Personnel Carriers.

"Item: APC Shock Effect.

Discussion: Maximum shock effect with APC's has been obtained by im-
mediately attacking the enemy at a high rate of speed.

Observation: This action appears to demoralize the enemy's will to
resist."

SOURCE: 2d Brigade, 25th Infantry Division

h. Precautions Against Ambush of Track Vehicles.

"Item: Thorough reconnaissance must be made when moving heavy artillery
and track vehicles.

5
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Discussion: During OPERATION LINCOLN it was found that .Cts,M4

tanks and self-propelled artillery could move very fast and surmount
most obstacles. Since these tracked vehicles frequently returned from
an attack via the same route, much greater attention was required on
initial reconnaissance to determine likely ambush sites. Artillery con-
centrations were then registered on these sites - to the sides, the
front, and the rear - as the column entered the area.

Observation: Likely ambush sites must be checked as a new area is
entered. It is desirable to register concentrations to the sides, the
front, and the rear of columns, to counter possible ambushes."

SOURCE: Headquarters, lst Cavalry Division (AM)

i. Employment of Atent CS.

"Item: Use of CS crystals to Deny Ground.

Discussion: Because of physical inability of units on the ground to
cover all possible exits, infiltration routes, and avenues of approach
into objective areas, as well as a need to deny the enemy use of
bunkers, tunnels and known ambush sites, the Brigade developed a need
and a use for CS crystals.

Observation: Through coordination with the Brigade Chemical Officer
and commanders on the ground, a method of seeding either by hand or by
air delivery was developed. The air delivery system utilized a metal
container and GP bursters, and proved 95 percent effective on target
areas. Through use of the CS crystals the Brigade has been able to
deny the enemy the use of the type areas mentioned for ten days or
longer, depending on weather."

SOURCE: Headquarters, 173d Airborne Brigade (Sep).

"Lt: Agent CS as a Supplement to Artillery Fires.

Discussion: During the battle of the Iron Triangle, entrenched enemy
troop positions had resisted against artillery fire for over a day.
Agent CS, delivered by helicopter and followed by artillery and rocket
fires, was used to drive the VC from their entrenchments in a matter
of about two hours, with three repetitions of the CS-artillery attack
procedure. Also of interest, on one occasion during OPERATION LINCOLN

6
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the VC did not leave their entrenchments. In this case, rocket fire

was delivered immediately before, during and following the CS attack.
It is possible that In this case the rocket fire was so intense that
the VC suffered through the CS rather than chance leaving their entrench-
ments. The Vu did cease firing at he.Licopters, though. From the latter
case, it mould appear that a sufficient pause must be allowed in rocket/
artillery fires for the VC to feel he has a chance to escape the CS cloud.

Oboernation: This technique should be considered in the attack of any
fortified area against unmasked personnel."

SOURCE: Headquarters, lst Cavalry Division (AM)

"Item: Effective Use of Riot Control Agents (RCA) in Clearing Oper-
ations.

Discussion: During the MASHER/WHI'IE WING OPERATION, which occurred in
a densely-populated area, CS hand grenades were used on larger suspect
areas.- Ibis provided an opportunity to determine whether the occupants
were merely civilians hiding, or were armed VC 's. 7 ris technique aided
in reducing the number of non-comoatant casualties. On another occasion,
43 VC were pursued into a cave; all 43 exited the cave when CS hand
grenades were thrown inside. Only one, who refused To surrender, us
killed.

Observation: CS can be very effective for use in clearing operations
in densely-populated areas and in confined spaces.,t

SOURCE: Headquarters, 1st Cavalry Division (AM)

2. The Enemy.

a. Viet Cong Offensive PlannrtF.,/Execution.

"Ite: The VC Tactic of 'One Slow Step; Four Quick Steps'.

Discussion: The tactic of 'One Slow, Four Quick' is used by the VC in
battle planning for assault against built up defensive positions, or
for ambush of moving columns of vehicles or dismounted troops. Tactical
studies reveal the content of each 'step' to be substantially as follows:

7
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(1) One 'Slow Step': Mhe Viet Cong, in the first step, 'PREPARE
SLOWLY', believing in thorough and deliberate planning before under-
taking any tactical operation. They do not usually begin an operation
that does not have an excellent chance of succeeding. In this first
step, the tactical commander formulates his plans; studies the strengths
and weaknesses of the enemy; evaluates the terrain; ;nakes a map and
ground reconnaissance of the area of operations; and plans his routes to
and from his objective. The VC leader then withdraws his force to the
rear, to a relatively secure area. Here he organizes his tactical ele-
ments and chooses a rehearsal site which is as nearly like the actual
terrain of the planned operation as possible. He then rehearses the
operation until every subordinate leader and individual is familiar with
the terrain, his specific job, and can flawlessly execute his particular
part of the operation. Only when the VC commander is convinced that the
rehearsal is perfect does he decide to execute his planned operation.

(2) Four 'Quick Steps': This is the execution phase of the operation.
In the first 'quick step', 'ADVANCE QUICKLY,, the Viet Cong element moves
from a relatively secure area and advances quickly, to minimize the pos-
sibility of detection, until it reaches the attack position near the ob-
jective. Immediately, the second 'quick step', 'ASSAULT QUICKLY', be-
gins. In the assault phase, the VC use to maximum advantage the element
of surprise, and mass a large volume of automatic rifle fire, recoilless
ri_ e -N- or rifle grenade fire, on the objective (defensive positions
or lead and trail elements of a vehicular or dismounted column) to halt
and disorganize their opponents. They immediately exploit a successful
attack and pursue their opponent, killing or capturing him. At this
point the VC executes the third 'quick step' and 'CLEARS THE BATTLEFIELD
QUICKLY'. In this phase, he collects weapons, ammunition and explosives,
and destroys anything of value which must be left behind. Simultaneously,
he evacuates the vounded and religiously carries off his own dead. Then,
with orderly precision, the fourth 'quick step', ,WI"iDRAW QUICKLY', be-
gins. The VC move out over planned primary withdraval routes, or al-
ternate routes if necessary, while his tactical elements disperse into
wall elements to confuse and divide possible pursuit.

Observation: These steps, 'One Slow, Four Quick', are used by the Viet
Cong to his advantage. For us to learn his tactics and use them to de-
feat him, is a must. We must learn to use the ambush patrol, and counter-
ambush techniques, to perfection. We must ambush the Viet Cong ambushers,
and kill the Viet Cong, for that is our mission."

SOURCE: Extracted from student handout, "Lightning" Ambush School, 25th
Infantry Division

8
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b. Viet Conaz Fire Lanes.

")'Item: Detection of VC Fire Lanes.

Discussion: The VC cut their fire lanes close to the ground. A man
standing in secondary jungle growth cannot normally detect such fire
lanes.

Observation: Personnel must squat down frequently and look for fire
lanes, particularly when approaching a fortified position or suspected
base camp area."

SOURCE: Headquarters, 1st Infantry Division

c. Operations Against 0VC Base Camps.

"Item: Attack of VC Base Camps.

Discussion: Me VC normally evacuate their base camps when under at-
tack; frequently, there are not enough VC defenders to man all defensive
positions.

Observation: A wide, enveloping maneuver is the best type of attack
for employment against VC base camps.",

SOURCE: Headquarters, lst Infantry Division

d. Viet ConM Use Sacred Areas for Concealment.

"Item: VC use religious installations as sanctuaries.

Discussion: The VC frequently use churches, pagodas, temples and grave-
yards for sanctuaries. They will also fight from these areas, where
Americans are prone to be less alert, or where they do not search in-
tensively because of their social training.

Observation: Personnel must treat all areas as suspect locations, re-
gardless of social/religious significance, until the areas have been
searched and cleared.",

SOURCE: Headquarters, 1st Infantry Division

9
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e. .Rice Paddies Provide Concealment for VC.

"Item: Searching out the Viet Cong.

Discussion: The VC often hide in rice paddies, as well as adjacent

weeded and overgrown areas, when the rice is thick.

Observation: The rice paddies themselves must be carefully searched."

SOURCE: 2d Brigade, 25th Infantry Division

"Item: VC Minefields.

Discussion: Contrary to previous reports, the Viet Cong do employ mine-
fields of mixed AP and AT mines.

Observation: It cannot be safely assumed that an AP minefield will not
contain AT mines, as well."

SOURCE: 2d Brigade, 25th Infantry Division

f. Locating Oposing Viet Con& Forces.

"Item: Viet Cong Security Measures.

Discussion: US and other Free World Military Forces (FW) have at
their disposal quite sophisticated means of detecting enemy forces, and
can place VC units in a general area. Specific pinpointing must be done
by the soldier on the ground. VC security measures are quite stringent.
Certain VC regiments have not been located for periods of time up to
months, because of their strict discipline in maintaining a secure lo-
cation.

Observation: Increased use of long range reconnaissance patrols will
assist in the overall intelligence effort to locate VC forces."

SOURCE: Headquarters, 1st Infantry Division

10
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3. Intelligence.

a. Handling and Processing of Prisoners of War (NW).

"Item: Evacuation of N's and Captured Materiel.

Discussion: Consideration should be given in the planning stages of an
operation to the best means for rapid evacuation of PW's, VC suspects,
and captured enemy supplies, particularly rice.

Observation: Both helicopters and personnel carriers have been success-
fully employed for these purposes."

SOURCE: 2d Brigade, 25th Infantry Division

"Item: Employment of INW Teams.

Discussion: The attachment of IPM Teams to organic battalions is im-
practical. Except on those occasions immediately following the capture
or apprehension of VW's or suspects by the battalion to which the teams
are attached, the services of the IPW Teams are lost to the Brigade at
large. A more efficient use of these teams is to retain them at Brigade
and dispatch them on a mission basis, to the requesting unit.

Observation: IPW Teams should be retained at Brigade level, under central
control.r

SOURCE: lst Brigade, 101st Airborne Division

"Item: Intelligence Gathering Techniques.

Discussion: AMIN interpreters can be an invaluable aid to securing on-
the-spot intelligence, as they hve frequently recognized important VC
documents carried by apparent civilians.

Observation: Predetermined question cards can conserve time and will
simplify the questioning of VC suspects, to obtain EEI requirements.".

SOURCE: 2d Brigade, 25th Infantry Division
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"Item: Imagery Interpretation of Rel Haze.

Discussion: Red Haze sensors have been known to record heat returns
from burning and smouldering logs and tree stumps which could be mis-
interpreted as significant enemy activity. During the dry season in
the Vietnuamese Central Highlands, there is considerable intentional
burning of fields for agricultural purposes. RH missions flown over
an area on fire will image as a typical field fire. However, a mission
flown over an area after the vegetation haa been burned will often re-
veal numerous smouldering logs and stumps, producing an image that ap-
pears mIch like camp fires. The pattern and intensity of thesa returns
may number 400 to 500 on a simgle mission.

Observation: Past experience has revealed that all heat returns on an
RH mission are not necessarily of military significance. The images
produced in the late stages of burning a field for agricultural use may
often appear as camp fires, typical of military units preparing food.
Imagery interpreters should consider this possibility when interpreting
RH missions."

SOURCE: 45th Military Intelligence Company

c. Detection of Enemy Lines of Communication (LOC).

"Item: Detection and Identification of Trails.

Discussion: Certain phenomena are proving to bc significant in the de-
tection of VC and North Vietnamese Army (NVA) activity. Among these
items considered indicative of military activity are: trail actiity;
apparent tracks; and ox cart or vehicle spoil. Items are initially re-
corded on overlays; coverage at a later date provides a comparison.
This comparative coverage is useful as an indication of which base areas
are inhabited, and also pinpoints infiltration routes and lines of com-
munication. Traits not shown on existing maps are considered especially
significant

Observation: As stated."

SOURCE: 45th Military Iutelligence Company

12
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d. Reliability of VN Information Sources. ..........

"Ttem: Local Intelligence.

Discussion: The reliability of local Vietnamese sources of intelligence

information is questionable at best, and the vast quantities of their
reports often make the intelligence picture difficult to develop. This
is especially true when a unit is new in-country, and the situation im-
proves only slightly after intelligence personnel have gained experience.
There is generally a considerable disparity in information on VU and NVA
order of battle between US and ARVN sources. This situation also exists
among US units.

Observation: Extensive cross-comparison and fusion of all sources of
information, at one location, will help eliminate misleading reports."

SOURCE: Headquarters, 1st Infantry Division

e. Requirement for Aerial Photography for RVN Operations.

"Item: Quick Response Aerial Photography for Use in Airmobile Company
and Battalion Operations.

Discussion: Intensified employment of airmobility in RVN has resulted
in a capability for the ground commander to take the action to the enemy,
and fight him at a time and place of our own choosing. At the same time,
intelligence and mnowledge of the terrain to be negotiated by friendly
forces has become more sketchy. Map coverage of RVN is notoriously in-
accurate. Adequate and timely photographic coverage of proposed LZ's,
approach md departure routes, potential hazards and dangers, and enemy
emplacements is invaluable to the commander in his selection of a course
of action. The use of photographs in pilot briefings greatly reduces the
possibility of mishaps, by giving the pilot a degree of familiarity with
the area prior to the operation. To date, response to requests for
aerial photographic coverage has been so poor that commanders have had
to plan in terms of days, rather than hours. Some of the reasons why
this is so include:

(1) A definite shortage of darkroom processing facilities in RVN.

(2) 0-1 Aerial Surveillance Companies have not received their KA-20
or KA-30A, electric motor-operated, pod-moiuted cameras, although re-
quisitions have been outstanding since organization of the units over a
year ago.

13
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(3) OV-1 companies are not responsive because they have been employed
in a strategic role, rather than being responsive to requests of the
lower tactical commanders.

(4) US Air Force high performance reconnaissance aircraft are often
unsuitable for the type coverage desired, and response time for photo
missions must be measured in terms of days.

Observation: In order to counter the shortage of photographic capability,
several units have employed privately-owned 4X5 Polaroid cameras with
good results. The obvious advantage of instant imagery far outweighs dis-
advantages such as no reproduction, enlargement or printing capabilities.
The 12th Aviation Group has advised units to submit requisitions for this
type camera, using USARV Form 47, and to consider including a Team FF,
Still Picture Laboratory in future MTOE ."

SOURCE: Headquarters, 12th Aviation Group

4. perional Planning.

a. Planning for Airmobile Operations.

"Item: Positioning Troops Near the Operational Area.

Discussion: On numerous occasions, the operational area was located a
considerable distance (45-50km) from the staging area. Long turnarounds
resulted between lifts, causing a higher risk for forces in the objective
area and prolonging the duration of the air movement phase.

Observation: Whenever possible, troops should be repositioned to a for-
ward intermediate staging area, which will alleviate lengthy turnaround
time and, thereby, achieve mass more quickly in the objective area, re-
duce risk, and decrease time to accomplish the air movement. If the In-
termediate staging area selected is a prepared area, the repositioning
should be accomplished by fixed-wing aircraft to conserve the more costly
and critical helicopter."

SOURCE: Headquarters, 145th Aviation Battalion

"Item: Selection of Landing Zones (LZ's)

Discussion: In many instances, the landing zones selected by the ground
elements were not suitable for helicopter operations. Ground units are
not cognizant of obstacle restrictions, space requirements, angles of
approach, and departure requirements.

P;. -. . . . . -
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!!ae•t o: It is mandatory that the air miseion commander (or his
representative) and the airmobile force commander jointly reconnoiter
the proposed We's, preferably in the same helicopter."

SOURCE: Headquarters, 145th Aviation Battalion

"",It: Distribution of Ground Tactical Plan.

Discussion: Prior to conducting an airmobile assault, it is necessaryi that all supporting units be thoroughly familiar with the supported
unit's ground tactical plan. This must be accomplished so that im-
mediately responsive aviation support is available to the ground corn-
mander, during and after the airmobile operation.

Observation: Overlays of the supported unit's TAOR, objectives, and
direction of movemsnt must be provided to aviation units in time to in-
corporate the plan into aviation unit briefings."

SOURCE: Headquarters, 145th Aviation Battalion.

"Item: Use of Colored Smoke.

Discussion: Plans to assemble companies on the LZ using a particular
colored smoke must be coordinated with the pathfinders at the LZ, who

* also use smoke to guide the helicopters into the LZ.

Observatlon: The pathfinder's smoke color must be determined before-
* hand, so that a different color can be used to guide units to assembly

areas; otherwise, there is a risk of confusing subsequent lifts as the
aircraft approach the 12. Furthermore, white smoke is frequently used
by ARVN units as a coordinating signal; to prevent confusion among US
aircraft because of the "target designation" implications of White smoke,
attempt should be made prior to combined operations to deter its use by
ARVN units for other purposes."

SOURCE: 2d Brigade, 25th Infantry Division

"LteM: Helicopter Troop Extraction.

Discsgif: Extraction of troops by helicopter from the loading zons
becomes more hazardous as the strength of the security force diminishes.
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Obsevation: Coordination between the lift conmmanders and the ground
elemento must be accomplished early, preferably prior to beginning the
operation, and must include preparation of a detailed fire support plan.
The loading zone security force must be positioned in close proximity
to the loading sone, but far enough out to prevent small arms and direct
fire weapons from firing on the elements involved in the lift. Path-

,finders should be in position a mir.imum of one hour prior to extraction
time, to accomplish necessary coordination with the ground comnandere,
assist in positioning troops, and assist in preparing the loading sone."

SOURCE: Headquarters, lst Infantry Division

"%M: Considering helicopter lift capability in resupply planning.

Discussin: Because much of the helicopter's flight time and cargo
space must necessarily be ccoitted to the transportation of food,
fuel, water, and ammunition, it oshooves the commander to plan ahead
for his small (and often overlooked) repair parts, such as mantleo for
Coleman lanterns, batteries of all types, generators for fire units,
and the like. These type items should be carried in quantity in the
initial loadout, because they will be difficult to obtain later.

Observation: Rations, ammo and such are often supplied out of forward
supply points that stock little else, and it is ridiculous to send an
aircraft back to base camp, many miles away, to pick up something such
as a mantle for a Coleman lantern. Careful planning in advance of
airmobile operations will save much worry later on."

SOURCE: Headquarters, lst Battalion, 30th Artillery

"% i: Use of Fire-Producing Ordnance in 12 Preparation Fires.

Ssg g: Fires in the 1Z are often started during the prestrike
byaircraft and artillery. Armed helicopters sometimes start fires
with the 2.75 inch rocket or tracer azmmnition, while conducting fire
suppression missions. The worst fires are started by napalm and white
phosphorus (WPI); the characteristic white smoke produced by WP is
another seriou3 hasard, Smoke makes it difficult for the armed escort
helicopters to cover a landing formation, It often obscures the LZ,
making a safe landing extr1mely difficult at best, impossible at worst.
On occasion, the ground troops have been forced to abandon an LZ be-
cause of fires. In one instance, a disabled but only slightly damaged
helicopter me compLetely destroyed by fires ignited by napalm during
the prestrike.
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QbsE• in: When the area in and around n •Z Is likly o burn, re-
strict the type ordnance to be used during preparation to that least
likely to cause fire, i.e., fragmentation bombs, cannon fire, HE with
fuse VT, and the like."

SOURCEt Headquarters, 52d Aviation Battalion

" .: Identification of LZ.

Discussion. The procedure described below has become SOP. In a kulti-
lift operation it :.s often difficult for subseqvunt elements, flights
or companies to locate the emct position of the LZ because of prestrike
smoke and dust, or because of excessive time Interval between aircraXtflights.

""n : 'Ibis problem can be eliminated if the lead ship in each
element drops yellow smoke on the LZ, upon departure."

SOURCE: Headquarters, 52d Aviation Battalion

";la: Preparatory and Supporting Fires, Airmobile Assaults.

Discussion: Combat assaults must be well planned and coordinated with
the Artillery LnO and the Air Force LnO, to insure that sufficient fire
support is available. For example, when a landing zone is to be pre-
pared by fire, the air strike should be scheduled xrom H-30 to H-15;
the artillery preparation should be H-15 to H-5; and between H-5 and
H-Hour, the armed helicopters should recon the LZ, mark the landing
point, and place pathfinder* on the LZ prior to arrival of the first
troopships. When a combat assault is scheduled into an unprepared LZ,
on-call fires by artillery and air must be preplanned. If armed heli-
copters find the 12 hot, the troopships will orbit out of the area
while artillery or air saturates the 12. The optimum altitude to fly
in the operational area is 2,500 feet. This places the aircraft above
effective small arms tire but allows the observer to perform his mis-
sions.

Observation: Careful planning 'or fire support and 12 preparation are
critical to the success of combat assaults."

SOURCE: 2d brigade, 25th Infantry Division
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"U: Use of the Helicopt.er by the Infantry Brigade.

2LL•g=' Army aviation gives the commander a much greater capability
to reposition, reinforce or extract troops than he has ever had. This
allows a smaller number of troops to search a larger area while main-
taining a rapid reaction force if significant contact is established.
The reaction force can be used to establish blocking positions or to
pursue the ency.

2beervation: Armed UH-1B's provide the ground commander with immediate
intelligence information and the capability of placing immediate sup-
pressive fire on targets in the operational area. Normally, two light
fire teams are used in support of the Brigade during combat operations.
The team leader monitors on the Brigade Convmand Net, allowing him to be
responsive to any unit in the Brigade. The armed helicopters should
orbit every convoy and place suppressive fire on likely enemy positions.
It should be pointed out that armed helicopter suppressive fire should
be followed up by artillery fire or an airatrike. It is SOP in this unit
for armed helicopters to escort resupply ships to and from forward re-
supply points.'

SOURCE: Headquarters, 2d Brigade, ;4th Infantry Division

"Item: Uee of trooper ladder during combat operations.

D: During all operations in heavily wooded and mountainous
terrain, tho trooper ladder was used in operations ranging from squad
size to entire companies. The trooper ladder is 36" wide series of
aluminum rods arranged as a ladder on three 4000-pound tensile strength
cables. Each ladder is 100 feet long and can be reeled from a hovering
CH-47 or UH-1D to permit personnel to descend or ascend through very
small holes in the jungle canopy. When desired two trooper ladders can
be joined together with rappelling snap links through the loops at each
end of the trooper ladders. The ladder has been used successfully both
at night and during the daytime. Trooper ladders are issued to the
aviation units and are operated by the aircraft crew members.

Observation: Units conducting airmobile operations should plan for the
use of trooper ladders."

SOURMe: Headquarters, 1st Cavalry Division
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"": Selection of Unlikely Landing Zones.

Djoeuggiont During operation YASHER/W~HVIT WING advantages were gained
by usitg unlikely LZ Ia located on ridgelines and pinnacles.

Observatign Exzperience proved that in using this technique, signifi-
' cantly loss ground fire and hits on aircraft resulted,"

SOURCE: Headquarters, lot Cavalry Division

"Item: Helicopters used for Troop Exiting,

Discussion: When troops exit from helicopters the possibility of being
hit by the rear rotor blades exists.

"-0bservation: Upon exiting the helicopter, troops should take three or
four steps and inmediately hit the ground until the helicopter departs.
This avoids the possibility for their getting hit by the rear rotor
blades, gives the leader time for orientation before he moves off the
LZ, permits the helicopter to fire suppressive fires, and clears the
helicopter's takeoff route."

SOURCE: Headquarters, 2d Brigade, 25th Infantry Division

"Item: Heavy Equipuent Loading.

Discussion: Some troops carry heavier loads than others and have a
difficult time during loading.

Observation: Heavily loaded troops should load last. This enables
other troops in the helicopter to help load their gear. It also po-
sitions the heavier equipment near the door, facilitating rapid debar-
kation at the LZ.",

SOURCE: Headquarters, 2d Brigade, 25th Infantry Division

"It2m: Security Force for Downed Aircraft.

Dg jso: It is desirable to form a small reserve unit to provide
security for downed aircraft. This prevents tasking a unit in the
vicinity which already has a tactical plan and mission to accomplish.

19,
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A suitable solution developed was to keep a portion of the base security
force on ground alert to provide security for downed aircraft.

gerjgj; Security for downed aircraft is essential and should be

considered in all airmobile planning."

SOURUE: Headquarters, lot Cavalry Division (AM)

"1&gM: Congested Landing Zones.

Djgoueeson: Throughout the areas of operation in the Central Highlands,
landing zones are often small and inadequate. Normal procedure for the
US units that this battalion supports is to collocate the infantry bat-
talion command post with a security force of company size and the bat-
talion's direct support artillery battery. Upon initial occupation, the
security force is placed in the LZ first. Thereafter, the remainder of
the elements are lifted in. Where the LZ is small, subsequent lifts
have become hazardouas because of the congested conditions caused by
C1I-47's unloading artillery. This further reduces the usable area with-
in an L1.

Rbag J: During occupation of a small LZ, it was learned that all
troop lifts into the LZ should be completed before the CH-47's are al-
lowed to start lifting artillery. It is often necessary for the first
troops in to improve the LZ by cutting away trees, bushes, etc."

SOURCE. Headquarters, 52d Aviation Battalion

"Item: Night airmobile Operations.

Dascussion: Elements of the group conducted seven night assaults during
the reporting period.

(1) Extensive aviation unit training is required.

(2) Detailed planning and coordination with all combat support elements
is essential. Every contingency must be considered in the planning phase.

(3) Artificial illunination is effective and appreciably increases the
probability of success,. When artificial illumination is used, the
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following factors are prime considerationst

(a) Once begun, illumination = be continuous.

(b) Illumination should begin two minutes prior to LZ time and
continue two minutes after landing of the last wave.

(o) Illumination should be placed three kilometers past. the LZ
and 45' to the approach heading on the side opposite the direction the
helicopters turn in leaving the LZ.

(4) When the tactical situation dictates and with sufficient train-
ing, night airmobile operations can be conducted safely and effectively."

SOUIRCE: Headquarters, 17th Aviation Group and Eeadquarters, 10thAviation Battalion /

b. Planning for Search and Destroy Operations.

S'•tem: Use of Jungled and Forested Areas by the Viet Cong.

Discussion: It has long been thought that because of their superior
knowledge of these areas, the Viet Cong habitually establish base areas
deep 4n the interior. Recent operations by this Brigade have tended to
disprove this belief. Apparently the Viet Cong do not regularly inhabit
the interior of dense Jungle areas unless they are accessible by trail.
Instead, they operate from bases within two to three kilometers of the
periphery. When forced to retreat into the interior, the Viet Cong fol-
low natural lines of• drift such as streams.

Observation: Operations should be planned to cover all known existing
trails and to block or search all streamlines, valleys, etc. Searches
for base areas should be intensified along streams and trails and along
the edges of heavily jungled areas."

SOURCE:' Headquarters, let Brigade, 101st Airborne Division .

"""• : Flush techniques were used effectively during Operation IMASHER/
MHITE WING by the 3d and let Brigades.

Discuss0n.: ibout two-thirds of the forces take up well-concealed am-
bush positions covering natural routes into and out of the area. This
ambush force is positioned by carefully chosen flight routes and deceptive
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landings. Tho uabush force is prepared for 48 hours of operation without
resupply, The remainder of the force in positioned to act as "boaters,"
moving towards the ambush forces. olaed on observed movements a~my fran
the beater force, artillery and air interdiction is used on the routes
between the beater and ambush forces, day and night, Flares and search-
lights lluminate the area at night, thus permitting the Air Cav and other
forces to continue surveillance and bring accurate fire on moving enow
forces. This keeps the pressure on the enemy and makes him very sus-
ceptible to Pay War.

Oi An stated."

SOURCE: Headquarters, lot Cavalry Division

"11;= Use of backtracking.

Diaasiont A fundamental part of any search and destroy operation is
denying the enemy access and use of terrain previously searched.

00seryAiont Periodically, after completion of an operation, an area

should be reentered and searched again to insure that the onem does
not attempt to use 3z after friendly forces have left. In a number of
Instances this tactic has proven extremely profitable."

8M Headquarters, 3d Brigade, 25th Division

a. Plannini for Use of Air Supmort.

"Dot Planning for use of uqexpended CAS sorties.

Dicsion: Aircraft ordnance must be expended before aircraft can
land and refuel.

b u Planning must be continuous to provide suitable target
locations for attack by aircraft reaching the end of their loiter time."

SOURCE: Headquarters, lt Infantry Division

"ant Employment of CH-47 aircraft. (Experienced by 52d AviationBattalion)
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21oaioet For the first time, this battalion has employed CH-47 air-
crart, attached from the lst Air Cavalry Division and the 147th Aviation
Company (AML). ohe capabilities that this aircraft possesses are es-
sential to the aviation support required by the US units supported during
this reported period. In addition to their primary role of lifting and
resupplying artillery, they have been of umeasurable value to this bat-
talion by providing inmediately responsive aircraft recovery. On several
oOasions, recoverable aircraft would have been lost had they not been
qucklcy recovered by the CH-47's, For one portion of OPERATION LINCOLN,
the CH-47 s were detached from this battalion and made available an a
mission request basis to the supported Infantry brigade. Ibis aateo
certain Drobleus in coordinaDion ind lannVi over which the aviation
battalion commander had no control. Support was not as respousimve as
desired by the brigade and, at one time during the occupation of A small
12, aircra•t landing was disrupted by the unexpected arrival of three
CH-47's which were performing the artillery lift into the same LZ.

Obeerwton: That alU Araq aircraft with the possible exception of
"Dust Off" be under the ogerational control of the aviation commander
responsible "or Aviation support to the operation."

SOURCEt Headquarters, 3d Brigade, 25th Infantry Division

"JI : Combat Support Coordination Center CSCC). (Experienced by
10th Aviation Battalion)

Dsuso: OPh.RAu•IUN JEFFZRSON and OPERATION VAN BUREN were conducted
by elements of United States, Korean and Vietnamese military forces.
Language barriers presented substantial problems in combat support co-
ordination, particularly in the are# of aviation support. The establish-
ment of a CSCC, consisting of combat support elements of all three coun-
tries, provided mmediate personal contAct between aLl elements for co-
ordination .ed exchange of inLorwztion.

Observation: A Combat Support Coordination Center is essential to com-
bined or multi-national operations."

SOURCE: Headquarters, jd Brigade, 25th Infantry Division

d. Planning Consdera*tions -Sunmort of Sregial Forces.

"_40: Support of Special Forces Camps in Remote Areas.
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tamiggnt During the battle of A SHAU, sufficient tactical and
support was prohibited due to extremely poor weather con-

ditions (extended period@ of low cloud cover and limited visibility)
which are prevalent most of the time in the vicinity of Camp A SHAU,
located within the A SHAU-ALOUI Valley, adjacent to the Laotian border.
These conditions placed severe limitations on the use of direct air
strikes, bombing, resupply and medical evacuation efforts and the abili-
ty to place effective fire on enemy mortar positions. The enemy employed
the tactics of placing their troops and anti-aircraft weapons (.50 cal
MD) along likely avenues of approach of friendlv reinforcements. The
eneay had the advantage of short and relatively secure supply lines re-
sulting from established infiltration routes from Laos, adjacent to
Special Forces camps located near the Laotian border.

01WIa: Contingency plans are being established with PVAF and
.uVNunis to support the Special Forces to include:

(1) The use of "SkF Spot Bombing" (an electric radar and homing de-
vice; UHF/ADF, AN/PRC 41 and COMPUTER )EQ-35) to allow direct bombing
on targets under extended cloud cover.

(2) Airlift mobile artillery units should preplan landing zones around
the periphery of the enemy exits to render support to friendly forces.

(3) Establish primary and alternate voice co•munications system toact an relays for the camps when comunincations are restricted.

(4) Deploy reinforcements to camps in advance of imminent attacks
based on timely intelligence and weather conditions.

(5) Border surveillance efforts must be increased (air and land) in
order to detect the enemy massing for a large scale attack.

(6) The timely reinforcement by conventional units, both AWVN and US.
Ground routes for reinforcements must be planned in areas where weather
conditions are likely to preclude flying.

(7) A camp should not be established in an area which is well beyond
reinforcement distance and capability of friendly units, This is par-
ticularly true in areas, such as A SHAU, where poor weather conditions
exist most of the time."

SOURCE: Headquarters, 5th Special Forces Group
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a*. Plannin for Mounted rtion.

"Item: An Armored Task Force combined with airmobile elements can be
extremely successful.

Discussion: During OPERATION LINCOLN the 3d Brigade, let Air Cavalry
Division, and elements of the 25th Infantry Division maneuvered a task
force of artillery, APC'a, tanks and airmobile forces throughout Pleiku,
Chu Pong, Plei Me and Due Co areas, conducting link-up and reconnaissance
operations using the armored elements for ground fire superiority and
using helicopters as the eyes of the task force. No trafficability pro-
blame were encountered even though there were no roads in the area. The
soil in these areas seems to absorb rain and dry quickly. The use of
armor and airmobile forces added a tremendous increment to the overall
ability to exploit success since the availability of resupply for ammo,
POL and reinforcements permitted almost unlimited range for the armored
elements, while the airmobile elements enjoyed the advantage of the great
ground firepower of the armored elements.

Observation: When both armored and airmobile forces are available,
consideration should be given to their use in combined task forces."

SOURCE: Headquarters, lot Cavalry Division (AM)

"Item: Tanks and self-propelled artillery can be very effectively used
to create helicopter landing zones in lightly wooded areas.

Discussign: During OPERATION LINCOLN, M-48 tanks and self-propelled
artillery were used as part of a mechanimed-airmobile team. When a land-
ing zone was needed for ammunition or POL resupply the tracked vehicles
merely ran down a few trees, made several quick turns and thus developed
a hasty 12. This technique permitted almost unlimited armor operations
since airmobile reinforcements and aerial resupply could always be of-
footed.

Observation: When tracked vehicles are available, consideration should
be given to their use in creating hasty LZ's for refueling, resupply and
reinforcing."

SOURCE: Peadquarters, lst Cavalry Division (AM)
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"•: Use of Trailers on Mechanised Operations.

D s By employing trailers, a mechanized infantry battalion is
capable of operating for three days in a search and destroy operation,
canpletely mounted on tracks, with only water bing resupplied.

Q orvation: Amnunition trailers pulled behind APC's stood up well but
the 14 ton trailers received rough treatment when so used.'

SOURCE: Headquarters, 2d Brigade, 25th Infantry Division

"atem Positioning of Patrols.

DRsjeupon: Patrols and ambushes have been planned and dismounted at
designated ambush sites by platoons or companies conducting mounted
sweeps in an area of operations.

g: The eneaw is often unable to detect that troops have dis-
mounted from an APC."

SOURCE: Headquarters, 2d Brigade, 25th Infantry Division

f. Planni for Security Operations.

"JIM: Mortar attack on airfield.

Diplsg: A recent mortar attack against an airfield provided the
following lessons:

(1) An observation aircraft ws employed for four hours per night on
airfield surveillance. The attack occurred shortly after the aircraft
landed, As has been amply demonstrated by this arnd other incidents, the
VC wil take advantage of inflexibility or sterotyped action on our part.

(2) No patrols or listening posts were employed. The limitations of
countermortar radar and the difficulty in observing mortar fire make it
essential that patrols and listening posts be established.

(3) Primary conmunications were knocked out by the first rounds re-
ceived. It is Imperative that adequate back-up oomnunications be es-
tablished.
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(4) Initial attack was from the north. This firing -ceased when the
main attack commenced from the east and southeast. Commanders must be
prepared for diversionary actions.

(5) j.n observation aircraft on alert was scrambled on initiation of
the attack. The aircraft experienced engine failure due to unobserved
damage which was received on the ground. Special measures such as re-
vetments should be employed to protect alert aircraft.

ff Observation: Since aircraft resources are a primary target for VC at-
tack, comnanders will exploit the foregoing lessons in connection with
measures to deter such attacks in the first instance, and to cope with
them effectively should they occur."

SOURCE: Headquarters, 12th Aviation Group and Ileadquarters, 13th
Aviation Battalion

"Item: Night Airfield Security (flare) lMssions.

Discussion: Mortar attacks on installations are based on the schedules ....

and flight routes for flare dropping aircraft. The establishment of a
set time pattern or routine on flare missions provides the VC with an
opportunity of selecting a time when an installation is most vulnerable
to attack. Some recomffendations are:

(1) Coordinate times between units flying the flare missions to in-

sure no excessive gaps or overlaps in time.

(2) Vary time schedule between 2100 hours and 0300 hours.

(3) Avoid flying a fixed pattern over installation, i.e., circles,
figure "18ts,"1 etc.; vary flight pattern.

(4) Concentrate majority of observation on likely avenues of approach
of VC and on likely mortar positions.

Observation: All aviation units, located at installations where they are
required to provide all or a portion of their airfield defensive security
measures, should be advised of these suggestions learned through ex-
perience."

SOURCE: Headquarters, 13th Aviation Battalion
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't~tu: sPcormaissance of Prospective Operational Areas.

ý2ijqgsioun: Excessive aerial reconnaissance and tactical air activity
prior to entry into an operational area only warns the VC of ipendig
operations. A system of controls must be used which restricts such ac-
tivity strictly to that which is deemed essential for planning purposes.

0bs*Mtion: AI.L requests for reconnaissance and tactical air should
be passed through the S2. He should carefully weigh these requests in
light of the need for information, and against the requirement to main-
tain such activities at a "normal" level prior to the beginning of an
operation."

SOURCE: Headquarters, let Brigade, 3 lirborne Division

"1t11: Patrolling/Perlmeter Defense.

Discussion: Recent experience indicates that the greater majority of
the mortar attacks on the airfields at Tan Son Nhut, Phan ThMet, and
New Pleiku as well as the numerous mortar attacks on base camps, CP's,
outposts, and villages have been conducted with the 81 or 82m mortars.There also have been many instances of base camps and CP's being infil-
trated by a few VC who planted satchel charges, threw grenades, and used
sall arm.

: Since the range of the 81 or 82= mortars is slightly over
, aggressive patrolling around base camps, airfields, and

CPI$ out to 4Q00 meters would preclude many mortar attacks, reduce the
infiltration, and lead to the killing or capturing of &=ey personnel
and equipnent."

SOURCE: Headquarters, I Field Force Vietnam

g. Plannin, for Search and Cdearnn Onerationi.

".Item: ROAD RUNNER Operations.

DSAs : During ROAD RUNNER Operations, the Bde has experienced
d-iffiuly, hen encountering a VC tax collection point, to kill, cap-
ture, or identify the VC, as they have preplanned escape routes or mingle
with the civillans.
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nt c In conducting Anti-VC tax collection operations, it Is
ltelnoecsary to make both a detailed map and air recon of the

area, in order to seal off all likely, escape routes, it Is also neces-
sary, vhen a tax collection point is dispersed, to aoiduct a thorough
search of the surrounding area to discover any caches of supplies taken
from the VN people."

SOURCEt Headquarters, l73d Airborne Brigade

"1j.: Techniquos for Village Search,

Discusion: Momentum in searching rillages oa be lost when a detailedsearch is accomplished by lead elevents. This method provides the enem
time to hide documents or personnel.

ObserEain: The two leading platoons, in a company-sised operation,
should quickly search houses for pereonnel and the reserve platoon should
search the houses in more detail for documents. This method maintains
the forward momentus of the operation and Insures a thorough search."

SOURCE, Headquarters, 2d Brigade, 25th Infantry Division

"tQ : Employment of Flamethrowers.

Discussion: Flamethrowers have a definite role in operations of a
clearing nature or a destruction nature.

Oheervation: Both portable and mecdhnlued flamethrowers have been used
to clear brush and jungle areas. The hottest flame is obtained by
spraying diesel oil and then igniting. Napalm is not as effective as
diesel oil for burning brush. The mechanized flamethrower has been
effective in discouraging enemy snipers. It* demoralizing effect on
the enemy'. will to resist is unquestionable. The limited firing time
of the mechanized flamethrowers may be overcome by employ.ng them in
pairs and by firing short bursts. It 1s especially important to employ
mechanised flamethrowers in pairs when they are operating at a distance
from suppc,-tng elements.

SOURCE: Headquarters, 2d Brigade, 25th Tnfantry Division
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"% s: Clearing roads and trails of mines.

Dicsso.: The clearing of roade and trails of VC mines is only a
togorary mnasuwe unless continuoue eurvoillance is maintained over the
area, Experience has shown that the VC will return and replace the mines
at the first opportunity.

Ot eoade previously cleared should not be considered secure
unnt surveillance had bon maintained on the road or it Is
mpt for mines Imaediately prior to bing used."

SOURCE: Headquarters, lot Infantry Division

"L : Use of the Mighty Kite.

Dawan9: Ahis piece of equipnent has a definite use in tunnel wr-
fare but Is limited in its function.

Obera-1* The Mighty Mite Portable blower has been used to blow
smoke through tunnels to locate hidden entrances. It hate also been
used to blow fresh air into tunnels during tunnel exploration by tun-

I neA tems Operators r'or this equipment are easy to train since the
equipment to simple to operate. Generally, the Mighty Mite is inerrecti.ve
In flushing personrzel from tunnels as the Viet Cong construct air traps
and breather holes ag-i6nst this tactic."

SOURCE: Headquarters, 2d Brigade, x5th Infantry Division

"ain: Incomplete tunnel destruction.

Diu : In many cases, tunnels were too extensive to be explored
and destroyed in the same day. Consequently, on some occasions, the VC
mined entrances and approaches during the night, after the tunnel team
departed.

Obeervti9m: When a tunnel complex cannot be completely searched and
destroyed in one continuous operation, all entrances should be marked
in such a way as to indicate VC use in the interval between departing
and return of friendly forces to complete destruction.",

SOURCE: Headquarters, let Infantry Division
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"��I�~Topeated use of ambush site*

SDuring the early phase of OPERATION LINCOLN north of Duo
Cval Dattalion caught 12 en=e personnel walking across a

*tream with no security. In the sucoesdirg three days, several more
perrsnmel were caught in the sam ambush. From this experience, it ap.
pearm that the enaW does not have an effective means of oemunieataing
to his troops, Who are enroute, the location of our ambush sites. Once
a good ambush @ite is used, it may not be necessary to move it if suitable
mupporting fires axe available to secure it.

amob 3tion: It is not alvays necessary to move a good ambush site
after each successful ambush, particularly when operating along infil-
tration trails."

SOURCE: Headquartere, slt Cavalry Division (AM)

"D Night Defense Equipment.

4 a mI As foot mobile infantry are not able to carry enough mines,
eetecton equipment, flares, etc., on cross-country operations, an al-

tarnate means of providing these items for night defense must be developed.,

,Observatin: An overnight box conbaining trip flares, clayncres, Star-
light devices, sniper scopes, etc., should be packed ahead of time and
be brought forwrd in the late afternoon by helicopter.

SOURCE: Headquarters, 2d Brigade, 25th Infantry Division

"Ite: Aerial observation, follow-up actions and artillery marking
rounds are important tools in ambush and counter-ambush that should beconsidered.

DoggasIp-: The follow-up actions are just as important as those es-
tab2lesing au ambush. After the ambush has been sprung, the force should
remain in place, locate and search bodies, secure enemy weapons, and if
practical, cover the bodies by fire so that VC attempting to evacuate
casualties are hit. Patrols can and shoulc plot their ambush site as a
concentration and fire upon it after returning to their lines. wdMumt

31

//



FO'

use of air observation by fixed and rotary wing aircraft should be
planned in conjunction with troop movements* These aircraft should carry
trained forward observers who are capable of the dual role of detecting
and marking possible ambush sites and of adjusting artillery fire on any
resulting targets. Aerial observation should be available for the entire
operation. All personnel should also be avare of the possibility of am-
bushes occurring after the release of aircraft and observer.

2i As stated.,,

SOURCEt Peadquarters, 2d Brig.4le, 25th Infantry Division

a. Emplovment of VHF Eguigment.

I Modification of signal equipmwet to provide greater mobility
lexibility.

DLEcusgma: TM VHF equipment (ANAMRC-69) has proven to be extremely
bu nd cumbersome in providing support for airmobile operations.
Additionally, aircraft requirements beocoe excessive. One sortie is
required to move only the shelter and internal equipment; second lift
is required to displace the generator set, a component of the AN/UIC-69.
The AN/XRC-69 provides 24 VHF channels of comunnication. Twelve
channels are normally sufficient to support a brigade-sised task force.
Areas with dense jungle growth often require the equipment to be deployed
and placed in the forward LZ itself. The equipment loses all mobility
once it is placed on the ground. Once the 45-foot antenna masts are
erected, a potential hasard exists for air traffic in the area. In ad-
dition, repositioning equipment by aircraft sling, into inaccessible
area, often means the dfference between a marginal and a quality com-
munication systme.

0hsO=J&A: Modification of a portion of the forward platoon's VHF
equipment will produce the desired mobility and flexibilityr. By remov-
ing half of the equipment from an AN/MRC-69 and installing it in a 3/4
ton trailer, considerable weight reduction results, thereby allowing
the generators to be airlifted in the same sortie. In addition, all
ground mobility is not lost. Remounting the equipment into an open 3/4
ton trailer has the secondary advantage of providing improved-air cir-
culation around the equipment which will significantly reduce equipment
failure due to excessive heat. Excellent results have been obtained
from a test model."

SOURCE: headquarters, let Infantry Division
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..1tet Numerous radio relay test shots shoild be attempted.

i e Prior to an operation, a VHF test shot ws attempted from
Dak To to Pleiku, with a relay at Kontum. It was later discovered that
a reliable system could be operated directly without the Kontum, relay.

b5Matigat When a VHF test shot is being attempted, all possibilities
should be tried, even those which appear by map profile to be impossible.
When possible, a systematic program of VHF test shots should be run for
future usel such tests should be thoroughly documented for future refer-
ence1'

SOURCE: Headquarters, 5th Signal Battalion

"1tj•j: Line of eight for VHF communicatione.

2"pAflgi VHF communications is designed for line of eight operations
between stations. This battalion is not able to establish line of sight
between the Battalion Operation Center at Cam Rhnh and D Battery in Nha
Trang due to a land mass obstructing the view.

Observat.ion: Reorientation of the A- Band antennas to make use of ob-
stacle ga3.n (a large landmass refracts or bends the VF bea&m) has pro-
vided a clear, reliable shot between these two stations."

SOURCE: Headquarters, 6th Battalion, 71st Artlllery

",tM: Radio Relay Utilization.

D uDi E: Undesirable communication sites are frequently encountered
in the flat and heavily forested areas in Vietnam. Utilization of a
suitable VHF radio relay can extend the effectiveness of VHF equipment
far beyond the normal line of eight range of 30 miles.

Oaal*M~t ggPlans for operations must include provision for VHF radio
relay units."f SOURCE: Headquarters, let Infantry Division
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b. ?oisturg in Smnl Cables.

"Ibsm' M4oisture in multi-pair cable hooks.

Dioein Hooks In tactical), multi-pair cable have been highly uan-
satisfactory for use in RVN. Cable pair cross-talk and short circuits
have been traced directly to this source of trouble. This problem is
not solely the result of hard, driving rain storms in RVNT it is the
result of condensation. The temperature/humidity differential is such
in RVN to make this a very difficult problem. Sealing the hooks ex-
ternully bas been attmpted, but only tends to increase condensation.
Open hooks, on the other hand, are not desirable either. The problem
of condensation would be solved, but the combination of rain and dust
would only intensify the problem over a period of time.

Constant draining of moisture from hooks appears to be the only
imediate solution to problem. This is a poor solution since It is
time consuming and interrupts service completely while the contacts are
oleaned and dried.

Qase a ' Further research is required for a suitable hook for
tactical-cables. One-piece comercial cable is a solution for non-
taotical cable."

SOURCE: Headquarters, let Infantry Division

c. Signal Cmunications in J=n9le Terrain.

",IM: Signal attenuation by jungle vegetation.

l: Signal absorption by jungle growth has a marked affect
upon communications in RVN, in the VHF bands. In some instances, the
45-foot antenna masts (components of the AN/MRC-69) do not provide suf-
ficient height to clear the Jungle growth thereby causing a noticeable
loss of transmitted signal strength at the receiving end.

O VHF relay points have been established on dominant
mountains (elevations of 1100 and 3500 feet) with excellent results."

SOURCE: Headquarters, lot Infantry Division

d. Comuniations/Aadio Frelaaunose.

"an: Congestion of Radio Frequencies.
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.mna�a�lm .AU. radio frequencies awe c orowd"e. Utillstion
the -IC.-2 series FP radio has res1eet e problem, to sume extent

in the Fs band. Hoaver, theme sets have an Increased operating rangp,
and the cnt 4redution In congestion and interference my be
nullified dueo o unmanted reception of dUstant stations.

01MII"S All munts should be encouraged to operate the AN/VRCG.2
on high power ony mihen FM aoinnication cannot be *a-

tabished on low powr."

SOURCEs Headquarters, lot Infantry Division

"LU9t The Central Office Telephone, Mknual, AN/)fC-3 is inadequate
for support of a division headquarters.

2mnU&: The AN/.(TC-3 contain, facilities for only 120 &wAutes,
i.e., tv. each telephone switchboards S-E6/P. Telephone requirements
exceed the switchboard capabilities. Also, the SB-86/P's require con-
stant maintenanoe, especially for faulty line cords and spring activated
padks for rewinding the line cord. During periods of repair associated
circuits ar unusable.It
OMaCMga: The Central Office Telephone, Manual, AN/WrC-3 ws replaced
with the Centr&l Office Tolephonw, fanual, AN/MTC-l W•dioh provides fa-
"oilities for ter•inating and interconnecting 200 local or coom battery
subscriber circuits.* frthwr, it requires far lese maintenance than the
M4TC-3., Camton battery capability speeds calls and permits use of tele-
phones other than the TP-312 which requires frequent checks of its bat-
teries.

SOURCE: Headquarters, let Infantry Division

f. AiLýGround Comingiostons.

"Ut: Establis•met of adequate commnications from air to ground
using the AN/PRC-25 Radio.Iigisio: 'When a comand and control helicopter is not available, a
helicopter without Internal radios for use by the troop comiandr mast
be used for oomund and control or relay purposes. In such oases# the
normal solution Is to use the AN/FRC-25 Radio with short antenna. This
solution has proved unsaeisfaotory.
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Obra~ti Certain heleoopters are equipped vith an antenna mounted
on the outside of the ship. This antenna has a oonnecting cord and an
antenna adapter that wil fit the antenna adapter receptable on the
AN/PRO-25 radio. Use of this external antenna given the AN/PRC-25 radio
a aapabiLtt equal to or surpassing that of the console radios in the
Cenmand and Control Helicopter. A helicopter so equipped is actually
better In same respects than a Comnnd and Control helicopter because
the abusens of the console affords the passengers considerably Improved
vieibility, and the reduction in weight Increases the maneuverability
and performance of the helicopter."

SOURCE: Headquarters, lot Brigade, 101st Airborne Division

g . Inmmro~ed Lone Bane Comunications,.

"Qt Lightweight long range radio mobile platform.

Discu o: To solve the problem of long range anomincation between
Battalion and Brigade headquarters, the "Thking Mule" has been de-
veloped, It consists of two AN/VRC-442,, and four storage batteries,
"al -mouted on an M-27'4Ai -ton "mule.", In use, the "Talking Mule"
has enabled commanders to ecommdate over f'ar greater distances that
would be possible with the AN/PRC-25 radio; yet its light weight enables
it to be carried by UH-lD helicopter. On the ground, the vehicle is able
to traverse almost any kind of terrain, and can a&company the coucander
wherever he goes or wher evr he desires to establish his command post.

ObeervatUM,, In spite of its success, it is recognised that the "TaLking
Mule', is only an Umovation. Continued measures should be taken to do-
velop, evaluate and issue a standard lightweight porlable radio capable
of communicating over extuended distances in any type of terrain."

SOURCE: Headquarters, let Brieade, i0let Airborne Division

h. Airmobile Assault Conuncatione/rdio Nets.

" •em: Separate radio nete f'or simultaneous air assault and land move-
ment.

Dimaflo: The volume of traffic becomes too heavy for one net *en
an ai7riile assault takes place simultaneously with the movement of
landtail elements.
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02s e in Separate radio note should be established,, when frequencies
are avala&ble,, for use by ar aissault and landtail elements,."

SOURCEM Headquarters, let Wnfantry Division

i. Alternta e4t.aion Cen +4ain

"Z"•Z Backup Conimication Not Oitside the Battalion.

Dicu. s : Primary means of communication between this battalion per-
ation Center and 97th Artillery Group AADCP is by two sole-user V-I/
Miorowave/Trei circuits. These sole-user circuits have been approximately
85% reliable due to break-doei somewhere along the several connecting
stations. An alternate means of communication is necessary as a backup
to insure maximum reliability between these two points. Collins Single
Sideband radios (1DM-2A) have been implemented to fill this need for a
backup.

Observabtiol: This single sideband radio has given very reliable service
and provides reliable backup commumications between the battalion Oper-
ation Center and 97th Artillery Group AADCP.,I

I• SOURCE: Headquarters, 6th Battalion, 71st Artillery

J. Physical Security for Cosnunications.

"Item: Protection of Comiunications.

Discussion: During the battle of Camp A SHAU in I Corps, it wee do-
.termined that the coaxial cable lead-in from the antenna to the radio
net had been cut by an unidentified individual within the camp. The
cutting of the cable severed communications with higher headquarters
for a period in excess of eight hours. Positive steps which can be
taken to eliminate simIlar instances are:

(1) Erect a land pipe to a height six to seven feet above ground
level and run the coaxial cable through it. This will prevent cutting
and afford soe protection against ground and mortar fire.

(2) An underground or indoor type antenna should be installed for
emergency use, and periodically checked for reliability.
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(3) "he installation of dunny antennas will confuse saboteurs and
enemy gun crews.
O.' All camps have been notified to take necessary precautions
to preclude the sabotage of all comunication equipment and associated
accessories."

SOU3RCEI Feadquarters, 5th Special Forces Group

k. SwitAchbord SB-22.

"ItZem: The Switchboard SB-22 can be used as a reliable substitute for
the SB-86.

e Because of the malfunction and deterioration of the Brigade's
--610, u8e was made of stacked SB-22's as an expedient replacement.

Continuous use of the SB-,2's during the entire period of this report did
not result in a single wire "outage" attributable to switchboard malfunc-
tion.

t The SB-2 has proven more reliable than the SB-86 for
opernVietnam. This is o t al, however, because the SB-86'sreferred to were all old boards and had been rebuilt several times. We

have recently begun using new SB-86,s, and will continue evaluation of
the relative merits of both types of switchboards."

SOURCE: Headquarters, lst Brigade, 101st Airborne Division

1. Use of AN/VSC-4 for L" Range Comuications.

"It: Radio Set AN/VSC-l.

""Js"o: Prior to January, little if any use had been made of the
assist in long range comnunications. The assumption wes

that the radios could not be made to work. However, after continued
emphasis and effort an the part of the comunications personnel in-
volved, these radios have been made to work satisfactorily, and have
buen used to tie together PA RAM, 'UY HOA, PHAN THIET, and NHON CO
with ecellent results.

emJ Although obsolescent, the AN/VSC-I will still provide re-liable ocam~miations if the proper euphasis is placed on maintenance
and operation."

SOURC: Headquarters, let Brigade, 101st Airborne Divisian

38
FO~lOF1'~1ALU~ ~?iL



Fot8 R i ......

6. Trainins.

a. TrAining at Base Camp Sites.

"1ea : Requirement for Small Unit Training.

Discusion: Unit training must be maintained in Vietnam. Daily oper-
ations provide a form of training, but are insufficient to plan for a
constantly changing military situation. Training guidance must be
firmly established through the chain of command. Implementation of
training must be at the site level. Command supervision and support must
be provided. Requirements must be realistic and simple because the train-
ing time very often competes with operational requirements which must

___take precedence.

Observation: Staffing at small sites must take into account the require-
ment for small unit training. Noncommissioned officers must be capable
of conducting the training since some sites are not authorized officer
personnel. Recognition for training achievements must be provided."

SOURCE: Headquarters, 2d Signal Group

b. Traini•n•/maerv Interpreters.

"Item: Preparation of Mosaics and Photo Maps.

Discussion: Contrary to service-wide consensus, 9x9 and 9418 inch
photographic formats will continue to be required for the preparation
of uncontrolled and controlled photo maps for airmobile operations.

Observation: Imagery interpreters and engineer topographic units should
be fully trained in the preparation of uncontrolled and controlled photo
mosaics respectively.',
SOURCE: Headquarters, I Field Force Vietnam

0C. Tmn C Tunnaels

f "iQM: VC Tunnel Discovery and Exploitation.

Decuon: The VC has constructed extensive tunnel systems throughout
Vietnam over the past 12 years. KMny of these tunnel Systems ar located
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in areas previously imune to operations by Vietnamese and FWI units.
Many are also well concealed by the vegetation that has overgrown the

Obnervation: Each battalion should organize and train a tunnel team to
exIp t the discovery of tunnel systems. These teems should be trained
in the use of bulIdosers and front loaders in conjunction with riot con-
trol agents and explosives as a means of sealing off tunnels, destroying
trench works, and dening their use by the VC."

SOURCEt let Infantry Division

d. TrainnfAne Detection.

"ItM: Unmarked mine fields.

21usgsion: Throughout the country, there are many areas that contain
unmarked friendly mine fields as well as areas which have been mined by
the eneng. It is essential, therefore, that units sweep all areas prior
to occupation*

Observation: All units should hold periodic refresher classes for their
personnel on the detection of mine fields, and all areas should be swept
for mines prior to occupation."

SOURCEt Headquarters, 3/18 Artillery

e. Training/Bafar Persepnel.

"LtM: Training of Radar Maintenance Personnel.

iscsson: In general, radar repair technicians are not adequately
trained to perform required repairs on the various types of radar
positioned in RVN. A study by this directorate in conjunction with
permonnel from USAECOM revealed that too much training time was spent
on theory at the expense of practical trouble-ehooting.

Obseryttion: More time should be spent on practical application covering
the various types of radars during the training period."

SOURCE: let Logistical Comnd
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"":ttT Croso training of peraonnel.

kUDA. M .o.: Units of the battalion are not manned to provide drivers
oad operators for sustained 24-hour operation of trucks and equipment.

Obe3 qt: Cross training of all parsonnel of engineer operating
N'quads in driving 5-ton dump trucks mad an augmentation in the number
of operitors assigned to the equipnent sections is necessary for two-
shift operation."

SOURCE: 20th Engineer Battalion (CBT)

h. Trainang/Em$haeis on PrevFntive Wantenanae Procedures.

"I..•m: Excessive wear on radiator, tractor, FT, Allis Chalmers.

fDis&gualga: Operation under sand conditions produces great wear on
radiator tubes causing pinhole leaks.

Observagion: If armored core radiators are not available, drivers must
be cautioned, when walking equipment, to drive forward, not backward,
thereby reducing the amount of sand and dust pulled into the radiator."

SOURCE: 20th Engineer Battalion (CBT)
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A SUMMARY OF LESSONS LEARNED
IN

"COMBAT SUPPORT OPERATIONS"

1. General Obeetw gn,

a* Cg=m Contro•.

"Ltt Lack of an agency for the regulation and control of highway
trarfic in support of OPERATION MASHER/WHITE WING during January 19b6.

2 Mg ia: Since normal highway traffic regulation and control in
11 UTZ wa non-ewetent, a concept for regulating imd controlling mili-
tary convoys on Hwy #1 between "u Nhon and Bong Son wae developed in
coordination with 04. The concept included the establishment of a I
Field Force Vietnam Traffic Headquarters at 14a Nhon, regulating and
control poests at several strategic locations, and military police patrols
on the hignway. To insure adequate control of all elownts, representa-
tives of I Field Force Vietwa=, ARVN II uorps, Cap ROK Int Div, let Air
Cov Div, USASC Qui Nhon and the 504th MP Hn participated in the regula-
tion anw control of the traffic. A1l military police patrols and traf-
fly posts were composed of to or more nationalities. Thus, by thorough
planning, coordin4tion, and effective liaimon, a single agency involving
several nationalities eas established to accomplish a given mission.

Obse•vation: Where traffic regulation and control involves forces of
various nationalities, each must be represented in the traffic hea-
quarters and at control points."

SOURCz: Headquarters, I Field Force Vietnam and Headquarters, 3d
Hrigace, 25th Infantry Division

b. Mortars in Suoort, of ArtillerY.

",e=: 8lm Mortar Illumination.

D•scussion: am mortar illumination as described in FM 40-60 greatly
enhanced the physical security of the taTrery auctical site. wo pro-
planned uoncentrauions provided excellent illumination of all avenues
of approach.
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2bgr g It was necessary to run a special wire line dSireet• to
the US Advisor located at the QIDO mortar position mouth of Nha Teng
to inure that desired fire missiow were timely. Fire support became
immediately available using this system of ommioation.

SOURCE: Headquarters, 6th Battalion, 71st Artillery

a.* MobiLe NQIuinaio far Defense

"I : Use of the 18-&ich 2.2 Df Xenon Searchlight mounted on a ic-to.
truck.

flegmgo: Although the Enginer Research and Development Laboratories
have developed modifications to the *-ton truck for mounting the 2.2 KW
Xenon Searchlight, this unit has made further modification by mounting
the searchlight on a 106 Recoilless Rifle Mount. This mount facilitates
placing the searchlight on the ground and reoting it from the vehicle.
The searchlight in this configuration has been employed as a mobile means
of illfdnation for perimeter defense, e.g., several alternate positions

infantry battalion:; and light direction is coordinated by zone.

are eleted;: Thateronsideratrol be thven sor issue of 18 toch, 2.2 s O
Xenon Searchlight to infantry units for perimeter illumination.#,

SOURCE: Headquarters., B Battery (Searchlight), 29th Artillery

d. IlluMdnaton the Starlight. Scope.

"%: Use of the searchlight in conjunction with use of Starlight Scope

Device.
R19M Ion: The low level light al eification device (Starlight Scope)
has been used successfully with diffused illumination from searchlights.
During maooless nights, the starlight range of detection has been in-
creased.

ObL9 ui: The range of the Starlight Scope cam be materially in-
creased by use of indirect searchlight 411inu nation."

SOURCE: Headquarters, B Battery, 25th Artillery
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e. Illumination lechnigue for Combat Patrole.

"Ita Use of the searchlight in support of combat patrols.

•Di i A searchlight was eloyed to support a route security oper-
ation. The searchlight was placed on a small hill. At a distance of
seven kilometers over rolling terrain, a combat patrol moved on a pro-
planned route known to the searchliRht section chief. Mien illumination
was required, the section would provide immediate indirect illumination
over the patrol's location without further coordination.

Oj.ag93L: That further use of this technique of employment be made."

SOURCE: Headquarters, 3 Battery, 29th Artillery

2. h Ajxaten.

a. Post-Etraction Suppression.

"11ka Suporessing the pick-up site after the last extraction.

IAMion: After the last troops and equipnent are lifted out of the
pick-up area during the extraction operation, the armed helicopters pro-
viding overhead cover will expend their remaining ordnance in and around
the extraction site. All avenues of approach are thoroughly covered in
order to preclude immediate reoccupation by the Viet Cong.

Q&2Maion.: This technique has proven very effective and on one oc-
casion Tac Air was directed on Viet Cong observed exiting the area after
the armed helicopters had completed the suppressive firing pass."

SOURCE: Headquarters, 145th Aviation Battalion

b.* Offenive Fire.

"te: Fire power capability of UH-iD and UH-IB helicopters.

DMso.a• : The offensive fire technique has been developed to strike
knotm or suspected e.ezy locations, deny the eneky certain areas, and
seal off possible escape routes. It is a technique which directs all
available fire power of an airmobile task force into a specific location
where eneV positions are know or suspected.
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Q v tl The short, rapid, devastating LZ preparation achieved
maximum surprise and is recommended when the situation will permit."

SOUICE: Headquarters, l 4 5th Aviation Battalion

i c. Converring Flight Elements,
'?JItM Converging of flight elements at the intermediate staging area.

Dcs : In the interest of savinp time and fuel, it has 'been found
that flight elements based at various locations are capable of flying
directly to the intermediate staging area and linking up with the re-
mainder of the airmobile force. By doing this, it has enabled early
completion of the assigned mission.
Observation: This technique has proven very successful on several oc-
casions and demonstrates that an airm~bile task force can be rapidly

assembled in flight.,

SOURCE: Headquarters, 145th Aviation Battalion

d. Use of Helicopter Gun Ships.

"Item: Coordination between ground forces and armed helicopters.

Dilcuesion: Positive identification of forward friendly elements and
positions is difficult during operations in jungle or immediately after
occupation of an LZ.

Observation: A greater degree of coordination between ground forces
and gun ships must be established to insure positive identification of
friendly elements. The fire from door gunners on armed helicopters
must be very closely controlled when the aircraft is making a firing
pass parallel to the front lines or when attacking targets on the peri-
phery of landing uones."

SOURCE: Headquarters, let Infantry Division

ee. Aimed HelicoDter Prestrike.

"I.Itu: Utilization of armed helicopters to conduct the 1Z prestrike in
place of Tac Air and artillery.
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•DIc : In order to eliminate or van- the previously set pattern
of lengthy LZ preparation, the technique should be varied in such a
manner that a rapid, devastating prestrike be conducted within 30
seconds of the first flight element's arrival in the LZ.

Obsarvatio As stated.*

SOURCE: Headquarters, 145th Aviation lattalion

f. EmPlo,,ment of the 2-1 Aircraft.

",,jt: Low altitude required for effective 0-1 visual reconnaissance
program.

R s Effective performance of the visual reconnaissance mission
by 0-1 aircraft against the type enemy represented by the Viet Cong re-
quires low level operation. Before deployment in RVN of the 220th
Aviation Company, there se little information available on visual re-
comaissanoe under conditions prevalent in IWN. Experience in the past
indicated that an altitude of 1500 feet we desirable altitude from which
to observe. This supposedly kept the aircraft safe from ground fire and
should have provided an optimum height for observation. This proved to
be unfounded. Mhe aircraft remained safe from ground fire but the VC
also remained safe from detection. It was determined that 1500 feet is
much too high to effectively detect the activities of an adversary as
clever at camouflage and concealment as the VC. The working altitude
wae lowered until the routine operating altitude became 800-1000 feet.
This has proven the optimum altitude for detection.

SObsrvation: Aircraft of the 220th viation Company have taken numerous
ground fire hits; however, losses iave been surprisingly light. Aircraft
of this wnit have averaged one hit per 274 hours of operation. Only one
carrier has boon shot domw. The 0-1 aircraft can take a great deal of
ground fire punishumt and continue to fly."

SOURCE: Headquarters, 1I4th Aviation Battalion

g. Oneratigona lem•mont for Heiopter Door Gu.er.

"tms Use of door gunners.

&fjlU#": During the reported period various type missions were
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flown without door gunners. Fy reumoving door gunners, additional space
*was made available for either cargo or additional passengers.

SObserv%•on Door gunners are essential in the conduct of combat as-
saults into insecure landing zones or missions that consist of on1y one
or two aircraft into an insecure area. However, on routine missions
into secured areas or short administrative flights over secured routes,
door gunners are not required. They should continue to be authorised on
the basis of one per aircraft. The decision to utilize door gunners
should be made on a mission basis."

SOURCE: Headquarters, 17th Aviation Group and Headquarters, 52d
* Aviation Battalion

h. Training in Night-Taotical Operations.

"Item_: Night tactical training for aviators.

Discussion: Additional training in night tactical flying is required
for all aviators. routine administrative flights between point "AA" and
"B" do not present any unusual problems. The difficulties arise when
low level surveillance flights are conducted at night over unpopulated
areas. There are very few, and in some cases, no visual reference points
other than an indistinct horizon. A pseudo-instrunent flight is required
with the pilot devoting approximately fifty percent of his attention
outside the aircraft to assist the observer in locating VC activity. The
most productive flights, in terms of detected activity, are those made
when weather conditions are worst. Aviators must become proficient in
making landings ari take-offs from tactical airfields which are unlighted.The use of the landing light is not recommended since to do so will in-

vite enemy fire. ",he alternate solution is to use aircraft I'lares or
mortar flares fired on the command of the pilot. This method has been
frequently used and is reliable and safe.

Observation: All aviators must be fully qualified in night tactical
operations."

SOURCE: Headquarters, 6th B1attalion, 27th Artillery

i. Dirctiona Orientation for Aircraft,.

"Item: Use of the searchlight as a direction orientation source,
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RAMVM.g: Daring OlIRATION IJNOLNJI, aircraft frequently lost eight of
woocpisaba. terraf at sight. Th. searchlight we utilised to prowie
4~3"Maw orientation for aircraft and as a beacon for guiding aircraft
Into landin mones. Pilots could se. the searchli4ght beam up to 15 kilo-
miters frou the soucee.

iyevtio Sarights my be effectively used to assist aircraft In

direction finding."

0UC: Hteadquarters, B Battery (Searchlight), 20th Artillery

k. lrUMh QgrrEMMl.
maten: ArtiJley fit corridor clearance.

t: Prior to each battalion mime aimabile acombat assault, 00-

o tee depicting the center line of the proposed flight corridor are
relrAed to higher headquarters for proper clearance. Hoimver, on nusrous
occasions theee corrIaor. were not properly cleared, thue, resulting in
nm operationl dela.e and near disses.

flWaM• m: Forwarding flight corridor clearance requests to AA#, II
Field Foroe, Vietnam has reduced many of the previous problem. encountered."

SOURM: Headquarters, 145th Aviation Battalion

1. Iutinle LnWIn Zones.

".te: Combat assault* into multiple landnig sones.

D amiego When conducting cmat assaults into natiple landing zones,
oor aton and control is very difficult. Al•o, the requirement for

arimd heli•opter support is doubled or tripled in order to properly pre-
Pare the U(s).

.IU Ltg : By utilsing the armed helicopter platoon. from the AU. cm-
puiues to help prepare the LZ 'a, simltaneoue preparation may be aouamplished.
The armed helicopters do not escort the troop carriere a3l the wy back to
the stagizng area, but release them and pick them up at the R.P."

SWRCZ: Headquarters, 145th Aviation Battalion
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m. CH-47 Uy.il.•uaion.

"I : UtiJsu•tion of CH-47 nelicoptare in conjunction. ith UH-iD troop
carriers on combat ,ssaults ond ex.raotions.

3igussion: When conducting combat operations, it is not feasible to
combine CH-47 helicopters and bH-JD troop carriers. Problem areas en-
countered are:

(1) Lack of proper communications.

(2) Maneuverability.

(3) Vulnerability.

(4) Compledity of operating system.

Observation: The CH-47 helicopter is ideally suited for resupply mis-
sions, artillery displacement and heavy cargo carry after the initi&l
introduction of combat troops into the operational a&e". The repositioning
of forces from one secure area to another by CH-47 is feasible and de-
sirable."

SOURCE: Headquarte.s,, 145th Aviation Battalion

n. Helicopter Technigues for Pinnacle Approaches.

"Ijm: Pinnacle approaches.

DiscAlsion: Most aviators have a tendency to make their approaches to
pinnacles too shallow. This type of approach has three distinct dis-
advantages; it forces the pilot to operate in the area of maximum tur-bulence for a ionyper period during the approach, it restricts visual sur-
veillance of the landing area at the critical period just before touch-
down by re uring a flare, and lastly, full effect of the low recon-
naissance (short final) is lessened by reduced visibility and lower angle
Sof eight allowing less reaction time with which to abort, should it be

i necessary.

Observation: That initial entry for a pinnacle approach should range
from normal to a steep angle of approach commensurate with wind con-
ditions. This gives the aviator maximum advantage and reduces the pos-
sibility of error to a minimum."

SOURCE: Headquarters, 52d Aviation B~attalion
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o OQrtions in the Central Highlands.

"Lta: Aircraft performance in the Central HIighlands.to: This battalion has experienced several incidents during the
reporting period. Most of these incidents could be properly described
as "poor judgement" type accidents, however, inexperience and continuous
stressful operating conditions were contributing factors. Density al-
titude and its effect on aircraft performance has been a principal con-
tributinR factor. On many days the density altitude exceeds 5000 feet.
This reduces considerably the ability of helicopters to perform. This
the aviators concerned.

Zo W The use of the "go-no-go" card is the beat method available
under any given condition to determine reserve power available. All
aviators must be knowledgeable and proficient in the use of this method,
and must periodically be required to demonstrate proper use of this pro-
cedure."

SOURCE, Headquarters, 52d Aviation Battalion

p. Monitorin, Aviator Flight Time.

"I : Aviator Fatigue.

D us : This reporting period has seen a charp increase of prolonged
field operations, placing an increased load on the individual aviator.
Units have been required to operate in the field continuously for s"veral
weeks. It is not uncoausun for aviators to log 6 to 8 hours flying time.

OberMien: That commanders at company, platoon and section level must
continually monitor each aviator's flight time and be alert to detect
signs of fatigue. The flight surgeon must also take an active interest
in this area. Each aviator should be given periodic breaks to relieve
the pressure and allow him to recuperate physically, when and if possible."

SOURCE: Headquarters, 52d Aviation Battalion

q. Saree.

"%: Crew chief and door gunner safety.
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Discuesion: Crew chiefs and door gunners will occasionally loosen their
belts to more comfortably adjust their firing position. On one occasion,
the crew chief had loosened his seat belt on a landing approach. The
aircraft had trouble during the final stages of the landing and crash
landed rolling on its side. The crew chief wae the only injury. He vas
thrown out of the aircraft and pinned beneath it.

Obsrvation: That crew chiefs and door gunners must keep their seat
belts snugly adjusted."

SOURCE: Headquarters, 52d Aviation Battalion

r. Observation of Dash "10" Pr cedure.

"Item: Decreased fuel consumption.

Discussion: Another procedure consistently practiced by this battalion,
which can be of possible value to newly formed aviation units and as a
teaching point for UH-I helicopter transition training is strict obser-
vance of "DASH 10" procedures as they apply to reducing RPM for cruise
fliaht to 6350.

Observation: That fuel consumption can be educed as much as 100 pounds
per hour by exercising rigid WPM control whe ium power is not re-
quired."

s. Helicopter Recovery.

"Item: Helicopter Crash Recovery operations.

Dilug : When an aircraft crashes in an area of operation, it is
necessary to secure the area with a BI3DCAGE element and recovery team.
These teams are normally not equipped to perform recovery of bodies,
equipment, or weapons due to terrain, canopy, and jungle growth.
BIRDCAGE elements are usually a platoon sise force that is airlifted
into crash sites as security for domed aircraft.

ObseM~t&%: The 2IRDCAGE operations SOP should include a list of equip-
ment or provisions for supplying the teams with the necessary equipment
to accomplish their mission. Equipment should include light block and
tackle, axes, crowbars, and other necessary extraction equipment."

SOURC3: Headquarters, 173d Airborne Brigade
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3. Artjiaerr Supiort.

a. eodification of Fire Direction and Firing Battery Procedures.

"Il: Omni-directional artillery fires.

D1sagss:n: It my be generally stated that, within this theater of
operation, the conventional concept of the line of contact being forward
of the artillery is no longer true. A circular line of contact, with the
artillery located within the circular area, is the normal situation. Ar-
tillery units can effectively operate within this ,,6400 reil erAironment."
lodif'ications to fire direction and firing battery procedures are re-
quired.

Oversise charts and Chart tables must be constructed. For 8" and
175am use, tables 58" square have proven satisfactory. The 89' howitser
is plotted on a scale of 1:2.000. Due to the greater range of the 175=n
gun, it is plotted on a scale of 1:50000. One chart can be used for both
weapons; grid lines for the 8" are numbered in the normal manner in black.
A second set of numbers in red is used for the 175mm gun with each grid
sare representing 2000 meters. Permanent indices are established at
800 mil intervals.

Chart operators must learn to plot using two different spales on
the same chart. This has been accomplished without undue difficulty.
Deflections determined by the chart operator are prefixed with the
asimuth index used. The computer then applies corrections to this de-
flection before announcing it to the firing battery. For example, assume
that one piece is layed on asimuth 700. A deflection to a target of 3034
is determined using the 800 mil index. The computer applies this 100 mil.
difference and announces a deflection of 2934 to the firing battery.

To prevent cluttering the chart with numerous adjusted deflection
indices, the .omp'ter records the deflection corrections on the graphical
firing tables (GFT's). This requires that four sets of GFfrs each
labeled for a different direction of fire, be maintained. The drift
blocks are covered with transparent tape to prevent damage caused by the

frequent changes in deflection corrections. The system also requires the
computer to maintain an accurate record of the azimuth each piece is layed
on. It is not unusual to have each weapon in a battery pointing in a
different direction. This is done to decrease the time required to fire
the initial and subsequeo rounds during adjustment.

Observationu: The procedure outlined above is complex, and requires colso
supervision by the Fire Direction Officer and chief computer. It is an
effective and rapid means of determining firing data.,"

SOURCE: Headquarters, 6th Battalion, 27th Artillery
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b. 2 HoKdjtier FAdi Teehniggues.

"•nt: The hydraulic propulsion unit of the W3 howitzer causes the
left trail to act an a pivot point for the gun during the shook of
firing.

•I t has been found that regardless of the efforts made to
secure the trails (spade logs, rails, sandbags, etc.), the sandy soil of
Vietnam will not hold the spades during firing when using higher oharges.
With the additional weight of the hydraulic motor on the left trail, the
howitzer pivots about the left spade, causing the howitzer to have a
large right dirplacement. Therefore, wkien firing from static positions,
the hydraulic units have been removed.

2boo•ia: Removal of the hydraulic unit also saves damage to it from
the shook of firing and enables deflections to the right to be rammed
without traversing back to center of sector to avoid striking the hydraulic
propulsion unit.t

SOURCE: Headquarters, lst Battalion, 30th Artillery

. Increased MobilitXy for I123 Hoyitzer,

"6": The cover of the hydraulic piopulsion uinit of the .(L23 howitzer
is fragile. Ito position on the trail precludes as small a turning
radius as is poasible with the 1(114 howitzer when towed by a five-ton
truck.

2: To shrink. the trnmIng radius of the truck and howitzer, the
rear bmuperettes worm remo!"ed from the prime moveri. This removed the
point of aontact wihen timning and enabled the vehicle to make sharper
turas without dag to the howitzer propulsion unit,

M L %: Wny of the niariw inadequate roads and particularly the
arproaches to bridges in 'Vietnam mak. sharp turns necessary. By de-
creasing the turning radius of the howitzer and prime mover, time can
be eava. on thase roadoy and bridges that otherwise would be consumed in
"Jockeyingn the vehicle back and forth."t

SOURCE: H6adquarters, ift Battalion, 30th Artillery
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d. Uge of Vh nS i b prlos

of trails an the rulertrthnhe exception.

RDeusaaisn: Be aus rtiilery often Wi.ll be airlifted into the middle
of a large VC infested area, the requirement for shifting trails exists
as never before* But the airlit i~mitati.ons often leave the battery
short of personnel and equipment to accomplish this task. The 3/4-ton
truck is,,hwee, an adequate replacement for the heavier trucks in this

situtio. Lghtenough to be .liftedl, it is still rugged enough to move
thesixandonehalf ton MEL23. The truck method can elimuinate ten minutes
tramtheshiingby personnel alone meothod. The 3/4-ton truck is also
Invlubleinhauling water,, fuel, and rations which may often be set
dow byhelcoperseveral hundred meters from the battery locations A
rado muntin hfo3/4-t-on truck will give it an additional capability-

that of a command vehicle if desired.

Obaermvation: A mechanical means of shifting trails greatly improves the
ap~d and efficiency of a -15 5ixn howitzer crew. For the time being, the

3/r4-ton truck will represent a good solution to this and a variety-of
other problems."

SOUX~Z Headquarters, let 34ttalions 30th Artillery

e . AiMRWoil Carzo Loading.

"1QM On airmobile operations, the howitzer must arrive in complete
loads and ready to shoot.

Dicg~g The howidtzer must be equipped with all section equipment
necessary to fire when off-loaded from the CH-54.

Qbsflmjioa: Each section chief should be fully aware of the equipment
he needs and must insure that his loading plan Includes each of the
critical items,* A thorough check of the load to assure its secure at-
tac~dsont to the trails is also important."

SOURCE: Headquarters, 1/30 Artillery

f, Pnsnonibilit for Combat Sunnort Coordginaio Center.

"lla Combat Support Coordination Center.
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hOR USE ON

D3scusigt During OPERATION VAN BURE this battalion assumed the over-
all responsibility of the entire Combat Support Coordination Center as
it was originally established durIng OPERATION JEFFERSON. It was soon
realised that the battalion lacked the staff and personnel to both con-
trol and administratively support a Combat Support Coordination Center,
provide a Fire Support Coordination Element to the Center and provide the
required coamrand and control to its own batteries.

Operation: The requirement for a Combat Support Coordination Center
should be established at a higher headquarters so that the battalion can
exercise normal comnand and control. responsibilities to its own organic
batteries."

SOURCE- Headquarters, 5th Howitzer Battalion, 27th Artilleryt,

g. Diselacement of Medium Artillery' by CH-51 Heliconter.

"UM: 155am Howitzers can be moved by CH-54 Aircraft.

Discussion: A four-gun unit, A Battery, 1/30 Artillery, was repositioned
on several occasions by four CH-54 sorties. The personnel and remaining
equipment were moved by nine CH-54 sorties. 155ms Howitzers can be placed
in strategic positions that best support the tactics of a particular oper-ation. By using the CH-54, howitzers oa" be positioned in areas that arecompletely inaccessible by any means other than airlift.

Observation: This capability permits 155's to occupy firing positions
to support tactical operations which otherwise would be inaccessible."

SOURCE: Headquarters, let Cavalry Division

h. Ammunition Tranpnr-tation.

"Item: Difficulties in Ammunition Supply for Heavy Artillery Units.

Discussion: When moving cross-country in terrain suitable only for
tracked vehicles, the battalion can transport only three (3) rounds per
weapon and must rely upon aerial resupply.

Observation:

(1) An alternate means of ground ammunition transportation would be
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to use the XM548 Full-Tracked Cargo Carrier. This would enable ammunition
to be taken wherever the guns may go.

(2) Aerial resupply is feasible and wafs practiced on OPEIATION LINCOLN.
However, with a weight of approximately 260 pounds per complete round,
the carrying capacity of cargo aircraft is very limited. A full load for
a CII-47 is 24 complete rounds; for a CE-.54 approximately 64 complete rounds
and for a CV-2 approximately 28 complete rounds."

SOURCE: Headquarters, 6th 13attalion, 14th Artillery

i. Cross-Countr-y Mobility.

"1J: Breakdown rate of 14107 and M4110.

Discussion: On cross-country moves over other than established roads,
the 4107 and M110 have an excessivelýy large number of mechanical failures.

bserva1tio: Thorough prior ground reconnaissance is necessary to insure
that the best possible route bes selected. Movements of this nature should
be executed only on an urgent mission basis."

SOURCE: Headquarters, 6th l.attalion, 14th Artillery

J. Cgmgutation of FiL-nQ Data.

".. : Fastest possible means of computing firing data.

Discussion: The average MET plus VE range correction for the 175mm
Lnm is -12OOM; for the 8" howitzer it is -6OO01. These average corrections
can vary as much as ±500M depending on current weather conditions. Be-
cause of this large variation, a metro message must be solved for each
mission in order to insure accurate fire when friendly personnel are
within 200011 of the, desired point of impact. Approximtely ten (10)
minutes are required to compute a metro message and apply it to chart
data to derive firing data. Because of the amount of computations in-
volved, there may be errors made by one of the computers which will re-
quire additional time to check out to insure accurate firing data.

O.•ervationt The Gun Direction Computer, MI8 which is authorized for
tis battalion on T=E 6-345D, with all associated equipment, will
eliminate this time lapse and allow more accurate firing data to be
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computed in seconds rather than minutes. Pending issue of the computer,
maximum emphasis is placed on solution of metro messages and proper ap-
plication of the corrections thus derived."

SOURCE: Headquarters, 6th Rattalion, 14th Artillery

k. Training of Aerial Observers.

"Item: Observer training.

Discussion: "he length of time required to train effective aerial ob-
servers is longer than had been anticipated. 'he most proficient student
observer needs about forty hours of training while the slowest individual
requires seventy. This can be primarily attril'uted to the following
reasons:

(i) The difficulty in correlating features on the ground with a map.
Approximately sixty percent of the area is jungle. !here are relatively
few key terrain features. Clearings indicated on maps usually are over-
grown. Initially, observers are fortunate if they can determine the
coordinates of a point within 2000 meters.

(2) The observer must become completely familiar with the terrain so
that he is able to detect subtle day to day changes. This can only be
accomplished by many flights conducted in all conditions of weather, both
day and night.

(3) The greatest difficulty for the observer is to learn to visualize
the gun-target line. Many targets fired upon are at ranges greater than
20 kilometers from the guns. At these ranges the observer cannot see the
firing battery and is, therefore, required to "sense" the gun-target line.

Observation: The aerial observer program of instruction should be in-
creased by 20 hours to 30 hours."

SOURCE: Headquarters, 6th 3attalion, 27th Artillery

1. Starlight Score in an Aerial Surveillance Bole.

"Item: Starlight Scope in aerial surveillance.
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Disoussioni The Starlight Scope, a hand-held or weapon-anount instrument
used to amplify available lizht, has proven to be an invaluabla tool for
the aerial observer. Its use has made it possible for targets to be ac-
quired at night without alerting enemy forces. Flights are conducted at
an altitude of 2000 feet above the terrain. The observer is able to
search all clearings, roads, and rivers. Once a target in located, the
observer must maintain visual contact while the pilot requests and ad-
just@ artillery fire. This is a variation to the usual procedure where
the observer does the adjustinp. This variation is caused by the frequent
inability of the observer to reac~uire the target if visual contact is

* lost. This is, in turn, caused 'ýy the inadequate resolution present in
the scope when used in an aircraft, It is not practical to use the Star-
light Scope while fvling below 1000 feet above the terrain. The relative
motion is such that the observer becomes nauseated. An additional limi-
tation is that the scope can only be used when the background light is
augmented by the moon. Light from stare alone does not provide sufficient
illumination. Even with the limitations mentioned, the Starlight Scope
has been of significant value.

Observtion Starlight instruments should be issued to all units
authorised observation aircraft."

m. Method of PositionAnU the Recoil 3uade. Il07/110.

",,Z: Improper use of recoil spade on M107/ll0, self-propelled weapons.

Disgussin; The purpose of the recoil spade located at the rear end of
the I107 and MlO weapons carriage is to absorb the rearward recoil
thrust. This is accomplished by lowering the lower half of the spade
into firm ground if available. Frequently the artiU6ry battery conmmander
must lay the weapon on ground which will not support the s8ade under re-
peated firing of the 175nu gun and the 8-inch howitzer. 'his is es-
p#isally true whien maxim" tone charoes are fired. The result is that
Lhe spade digs into the xround until the entire spade is buried and the
trailing idler wheel is positioned unsupported over the hole dug by the
spade. The spade in this position absorbs an increasedthrust since the
greater portion of the vertical recoil is transmitted to the spade
rather than the suspension system shock absorbers. These increased loads
cause the tubular spade yokes to crack and the spade cylinders leak pre-
maturely.

Observation: That artillery batteries construct earth and log or con-
crete and log ramparts that will support the spade at a depth of 8" to
12" below the ground level."

SOURCE: Headquarters, 185th Ordnance Battalion (mWS)
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4. Engineer-Sua or§t.

a. Construction of AiretriD at CAT.

"JIM: Construction of a 2300-foot airstrip in a wooded area to ac-
commodate C-123 traffic using organic engineer equipment.

SD..! i: Durina OPERATION LINCOLN, Company A, 8th Engineer Battalion
constructed a 2300-foot C-123 airstrip at a location where no roads
existed into the site. All of the 51 tons of organic engineer equipment
and materials required was moved by helicopter to the otherwise inaccess-
ible area. Movement of all the heavy engineer equipment by helicopter
man possible because of its sectionalined design. The ability to build
such strips provides complete freedom in tactical maneuver planning since
heavy logistic support can be delivered directly by the Air Force to pro-
cisely where it is needed.

Obseorvation: Airstrips can be built in areas which are only accessible
by helicopter, if sectionalised engineer equipment is available. Other
engineer units operating in remote areas should consider the possibility
of obtaining airmobile engineer equipment."

SOURCE: Headquarters, lst Cavalry Division (AM), and Headquarters, 3d
k .3rigade, 25th Infantry Division (observation only)

b. Armored Vehicle Launched Bridges.

"Item: Bridge requirements.

Discussion: The majority of bridging accomplished in support of counter-
insurgency operations has been the dry-span variet:', employing M-4 balk.
Length of bridges has ranged from 15 to 40 feet. :n many situations, an
armored vehicle launched bridge (AVLB) would have been a more expedient
method of bridging.

Observation: Units should include bridging requirements in all oper-
ations planning. Engineer units deplo7'ing to Vietnam should retain
AVLB's.'

SOURCE: Headquarters, lot Infantry Division

c. Utilization of Engineer Support on Operations.
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"••&: Em.ployment of demolition teams.

D: The most frequent and most effective utilisation of engineer
support on search and destroy operations has been attachment of demolition
squads to maneuver battal).ons.

O: In view of the extensive fortifications encountered on S&D
operations, there usually are not sufficient engineer demolition personnel
to attach them to rifle platoons. It has been the rule in the past for
these small demolition teams to accomplish all destruction. However, in
heavily fortified areas, this is considerably time-consuming and slows down
the advance of troops. Units must initiate actions to train personnel at
the platoon level to allow engineer teams to perform destruction of major
obstacles."

SOURCE: Headquarters, 2d Brigade, 25th Infantry Division

d. Aircraft Parking Aprons.

"I .: Aircraft parking aprons.

Discussion: The use of PSP parking pads for CV-2, smaller fixed wing
aircraft and helicopters, when significant earth-work (fill and stabili-
zation) precedes the placement of pads, has proven to be wasteful of
valuable equipment hours. The foregoing is true because of the complex
drainage pattern established and the corresponding awkward employment of
grading and compaction equipment.

Observation: although more expensive in terms of PSP and man hours, the
mass parking apron (generally placed at constant slope) is far more
easily prepared for PSP, more durable, and of considerably greater value
to the user for access, maintenance, and aircraft movement."

SOURCE: Headquarters, 20th Engineer Battalion (COT)

e. Construction.

"Ito: Forming concrete pads.

DiPlscussion: The use of wood forming for concrete pads involves several
added steps in forming, e.g., new nails with each forming task, partial
replacement of lumber after minimum reuse and inconsistent results (par-
ticularly where forming lumber is semi-hardwood subject to warpage in two
dimensions).
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Observation: Steel forms for concrete pads are more economical in time
and materials, and produce a higher quality result."

SOURCE: Headquarters, 20th Engineer Battalion (C0-T)

f. Security of Engineer Forces

"Item: Security of engineer construction forces.

Discussion: Engineer construction forces along the roads are vulnerable
to sniper fire and ambushes. Work parties must be permitted to concen-
trate on the construction mission when they are employed along several
miles of road.

Observation: Armored cavalry elements are ideally organized, equipped
and trained to conduct road security missions for engineer construction
forces. Foot patrols conducted from 100 to 500 meters on the flanks of
the road preclude sniper and ambush sites from being occupied. Engineer
personnel must be trained and organized as rapid reaction forces to com-
plement assigned security forces."

SOURCE: Headquarters, lst Infantry Division

g. Night Illumination.

"Item: Night crusher operation.

Discussion: Considerable difficulty has been encountered ij' night crusher
operation due to a lack of 110 volt power required for lighting. As the
100 KW generator is wired to supply 416 V current to the crusher motors,
110 volts power is not available in sufficient amperage tj run the lights.
Therefore, a separate generator must be used for lighting.

Observation: The 75 TP1 crushers should be rewired for 220 volt operation
so 110 voltage could be obtained from the 100 KW generator or 220 volt
bulbs should be placed in the system for flood lighting equipment set to
operate on the present 100 YW generator arrangement."

SOURCE: Headquarters, 299th Engineer 'Battalion (COI-AT)
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h. Control.

"•tda : Dust control.

De so Many areas in Vietnam have serious dust problems during the
dry season. Experimentation has shown the following procedures to be
effective in the type of soil indicated.

(1) Laterite: Use 0.6 gal/sq yd of a 50-50 mixture of diesel and
MCO (medium cure cutback) as a first penetration. Use 0.15 gal/eq yd
as a second penetration.

(2) Silty sand: Dampen sand and roll to tighten surface using either
a rubber-tired or steel-,wheeled roller. Apply 0.5 gal/sq yd of a 50-50
mixture of MCO and diesel in two equal applications. In the event that
materials or equipment are not available to accomplish these procedures,
any improvised method should be used to check the dust. Spreading water
or waste oil are possibilities that should not be overlooked.

2.kurati5M Expert ma•Imum effort to control dust. Morale, maintenance,
and operational capability are adversely affected by this problem."

SOURCE: Headquarters, 159th Engineer Group (Construction)

i. Concrete.

"ntm: Hot weather placing and curing.

DicuA2n: The extreme hot climate in the RVN poses several problems
in the placing and curing of concrete. The hot sun beating down on
foundations, gravel and sand, dries these items to a point where the
normal amount of water in a batch of concrete is insufficient to pre-
vent rapid evaporation which causes rapid curing and cracking.

L.gs3tion: To alleviate the problem before placing the concrete, the
foundation, gravel and sand are thoroughly saturated with water, thereby
cutting the absorption rate. *Th amount of water in the mix is adjusted
accordingly. Also, after the concrete has begun to set, earth dikes are
placed around the edge and the pad flooded with water, thereby retarding
the curing."

,..CE. Headquarters, 168th Engineer Battalion (Combat)
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j. * LoinR• f Eauij=ent.

* "JI: Construction battalions are continually loaning equipment to
combat btaliia located in the same area.

r Discussion: Combat engineer battalions in Vietnam are utilised primarily
as construction engineer ,mits. They do not have sufficient equipment to
perform all required tasks and must borrow equipment from construction
sites* Items most commonly borrowed include concrete mixers and compaction
equipment of all types; in addition, wood working sets, generators and
fuel tankers are sometimes borrowed.

Observation: Combat engineer battalions should be authorised additional
equipment compatible with their assigned mission, and this equipment
should be provided to the battalion prior to its entry in-co-untry."I, SOURCE: Headquarters, 46th Engineer Battalion (Construction)

k. Aggretate Stockpiles.

"Item: Segregation of aggregate in stockpiles.

Discusign: In large stockpiles of one-inch minus rock, poor gradation
has occurred because of segregation of the stockpile. This has resulted
in a waste of aggregate in asphalt production.

gObservation: Separating the stockpile into two piles, then recombining
them in the asphalt plant has greatly reduced segregation. The one-inch

£ minus is now separated into piles of I" to 3/8" and of 3/8" minus."

SOURCE: Headquarters, 35th Engineer Group (Construction)

1. 2etention of Fines.

"Item: Loss of fines during rock crushing.

Discussion: It has been found that nearly all fines produced during
crushing of blast rock are lost by being blown away by the slighest

L breeoe. These fines, passing the #200 sieve, are an essential component
of aggregate used for the production of asphalt.
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Obeeation: A spray bar was installed over the main feeder conveyor
belt coming from the primary crusher. The crushed rock coming from the
primary was sprayed with water before passing to the secondary crusher.
In this manner, nearly all fines were retained."

SOURCE: headquarters, 35th Engineer Group (Construction)

m. Atir Puricat~gro

"III&%: A lightweight, air-transportable water purification system is
required.

Miscussion: Combat operations to date have dictated the provision of
water in areas that prohibited the introduction of organic water purifi-
cation equipment because of its bulk and weight. Water had to be flown
in fixed wing aircraft to forward airfields and subsequently lifted by
rotary wing aircraft to troop locations. This proved a costly method of
providing water both from the standpoint of man and equipment hours.

Obsert!9n: The provision of an air-transportable water purification
system will alleviate this problem."

SOURCE: Headquarters, 3d Brigade, 25th Division

n. Pwer Generators.

"Item: Generator Set PU-619.

Discussion: Operational experience has shown that Power Unit 619 has
had a high rate of failure. The breakdown has not been due to neglect
of operator or organizational maintenance. Unit maintenance personnel
have determined that the generator set has too high a RPM which, directly
coupled with the extreme heat, dust, and humidity that the air-cooled
engine must operate under, produces operating conditions greater than
that for which the generator set was designed and tested.

Obserat.on Generator Set PU-619 should be reevaluated for operation
in areas of extreme heat, humidity and dust, and as a source of power
for extended operations."

SOURCE: Headquarters, 69th Signal Battalion
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A SUMWIAR! OF L 0SS0N8 LEARNED
TV

"COMBAT $MlICE SUPPORT OPERATZIONS"

a. "gaal tA.iJa.

"a : Infectious Hepatitis as Affected by Oma Globulin.

Discuosion:.

(1) I: Prior to the beginning of' gamws globulin inoculations,
there were 109 hepatitis patients out of 4140 admissions to this facility,
a percentage factor of 2.6. Since the initiation of gamas globulin, there
have been 189 hepatitis patients from 7591 admissions, a percentage fautor
of 2.5. Therefore, there being no significant variance in the percentage
factor, it is indicative that hyperimune globulin has little or no effect
upon the incidence of infectious hepatitis in Vietnam.

(2) §.qyp=. One-hundred and five (105) cases of infectious hepatitis
were divided into 4 groups ranging from Group I (mildest cases) to Group IV

S(most severe). The severity was then related to the interval betrgen the
administration of gama globulin and the onset of the disease. Increments
of lnss than 1 month, 1-3 months, 3-6 months and greater than 6 months
wre used. This maneuver demonstrated that hyperinmune globulin apparentl-
has no significant effect upon the severity of the disease.

Observatiga: As stated."

SOURCE: Headquarters, 9th Field Hospital

b. MaULria.

""J. : Malaria Treatment Experience.

Disussin

(1) Oral Chlorouines Of the 68 oases under study, 97% suffeaed re-
lapse. The interval to relapse revealed a bimodal distribution with 1.6
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days and 14.4 days respectively. This bimodal distribution would suggest
that we are dealitig with at least 2 separate strains of faloiparum.

(2) Intam agmu lar oroWruine: Of the 31 cases under study, 94%
suffered relapse, Again, the interval to relapse revealed an almost
identical, bimodal. distribution with an average of 1.9 days and 16.0 days
respectively. This suggests that chloroquine's failure to affect the
course of falciparum malaria is not due to the failure of the gastro-
intestinal tract to absorb the drug.

(3) Chloroauine and Quinine: Of 79 cases studied, 62.5% relapsed on
an average of 14.2 days.

(4) !AAD : Of 34 cases studied, 76% relapsed on an average of 14
days.

(5) Chloroaguin and Atabrine: Of 17 cases studied, 82.5% relapsed on
an average of 12.4 days.

(6) Dara•rne in Combination:

(a) Daranrine and Quinine: Of the 33 cases studied, 2.5% re-lapsed. .

(b) Damprine. Qujine and SulWadisine:. Of the 43 cases studied,
2.5% relapsed. There seems to be no advantage from the addition of sul-
fadiamine to the Daraprine-quinine regimen,

(7) .•M ':

(a) Of 10 cases treated with Kynex, 2 relapses were noted.

(b) Of 4 cases treated with a combination of Kynex and Daraprine,
there were no relapses noted.

(c) Of 3 cases treated with Kelfasine, there were no relapses
noted.

(8) This pilot study of the above long-acting sulfa drugs suggest that
they were an effective mode of therapy either alone or in combination with
Daraprine.

Obsoervtion: As stated."

SOURCE. Headquarters, 9th Field Hospital
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a*. Falci~umr Malaria.

""ItdM: Water Load Intolerance in Faloiparum Malaria.

(1) Of 28 cases subjected to a standard water loading test, 40% were
abnormal. Six (b) were corrected with 50 MG of cortisone acetate given
2 hours prior to the test. Four (4) were corrected with 2 os of 80-proof
alcohol given 30 minutes prior to the test, Two (2) were not corrected
by either maneuver.

(2) This pilot study would indicate that either a partial adrenal
insufficiency or inappropriate antidiuretic hormone secretion was to
blame for the malaria patients' intolerance to a water load.

Observation: As stated.,,

SOURCE: Headquarters, 9th Field Hospital

d. LeiDtoeDirosis and Scrub TvDhus.

"Item: Leptospirosis and Scrub Typhus Cases of Unusual Interest.

Discussion:

(1) A case of Scrub Typhus, proven by eschar and Weil-Felix, developed
a pancytopenia during the 2d week of illness. Thrombocytopenia purpura
was the most troublesome aspect of this case and appeared to respond to
steroid therapy.

(2) A case of leptospirosis, proven by dark field examination of the
urine, was admitted in an agitated state and later lapsed into coma. The
case was also complicated by shock, congestive heart failure and salt
losing hephritis. The shock responded to steroid and the congestive heart
failure to digitalisation.

Observation: As stated."

SOURCE: Headquarters, 9th Field Hospital

I e. Malaria.

",,9: Chemoprohylaxis (Malaria) Pills.
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Rq i It has been noted that certain personnel have experienced a
nauseous effect after taking the prescribed weekly ohemoprohylaxds pills.

gkI*ensiont The effects of the pill appear to be reduced if personnel
take the pill late in the evening after eating a heavy meal."

SOURCE: US Army Strategic Communications Conmand (Vietnam)

f. HSdical Clearin, Station Logation.

"Ie: Positioning medical clearing stations.

Disgusl: Locating medical clearing stations in close proximity to
rotary/fixed wing landing strips has many advantages in affording quick
medical aid to combat casualties. This has also posed problems in keep-
ing these facilities clean of dirt, dust, and debris created by aircraft
landing and taking off.

ner k: Landing areas for aeromedical evacuation aircraft should be
marked to limit air traffic in the proximity of medical clearing stations.
In addition, medical clearing stations should be positioned in areas away
from heavy and/or routine air traffic."

SOURCE: Headquarters, let Infantry Division

g. Surgical Capability at Forward Clearing Comaga.

"Q=: Surgical capability at forward clearing conmpay.

Discussion: Frequently, zones of operations are quite distant from
medical facilities which have a surgical capability. Life-saving minutes
are often lost due to the time/distance factor for evacuation.

Gohntion: Where the time/distance factor for evacuation is excessive,
augmentation of the forward medical clearing company, with a surgical
capability, is extremely beneficial in providing resuscitative surgery."

SOURCE: Headquarters,, lt Infantry Division

h. Battalion Surueons.

"Item: Employment of Battalion Surgeons.
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n sa : Battalion surgeons, when employed forward, are often unable
to treat casualties occuring in the forward area because the majority of
casualties are evacuated from the combat none via air ambulance, direotly
to a medical clearing company, by-passing the battalion aid station.

leraatig: Employment of battalion surgeons should remain flexible.
If lines of communication are short, surgeons may deploy forward with
their unit. If lines of communication are lengthy, battalion surgeons
may augment the medical clearing company° Air ambulances usually operate
from the medical clearing company; therefore, battalion surgeons may ac-
company ambulances to the pick-up site, administering resuscitative treat-
ment on site and during the return flight to the clearing company."

SOURCE: Headquarters, let Infantry Division

i. Water SuDvly for Field Hospital.

"Item: The problem of an adequate potable water supply for a field
hospital.

Discussion: Since the establishment of the 8th Field Hospital at Nha
Trang, a never-ceasing problem has been sufficient potable water to meet
the demands of all personnel and services. The present system consists
of a diatomaceous erdilator, flocculation tank and reservoir mounted unit.
Debris and sediment is steeled and clarified with ferric chlorite and
limestone. Chlorination is effected with calcium hypochlorite (Ca2 HCL3).
The capacity of the reservoir was originally 5000 gallons and increasea
by an additional 5000-gallon tank. With full 24-hour operation augmented
by 2 additional 5000-gallon water trailers, the hospital barely meets the
daily minimum requirements (MDR) for efficient utilities operation. To
accomplish this, latrines have to be shut down 2 hours daily. The demand-
for potable water in a tropical area is ever constant. The demands are
even greater when the density of casualties, especially malaria and other
fever cases, constitute up to or more than 50% of the occupied beds. Ice
for wards and mess is often contingent upon potable water for ice making
machines as local purchase cannot meet the demand and still supply the
civilian population. A second system of non-potable water is not recom-
mended for sewage disposal as the danger of contamination by cross connec-
tion is too great. Fire control without sufficient water is a constant
threat.

Observation: A deep well system with adequate pumping, filtering and
chlorination which would exceed normal requirements for a temperate none
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of operation should be given first priority in establishing and develop-
ing a hospital site in tropical areas. For a single potable system to
serve all patients, personnel and service utilities, the MDR should not
be loss than twenty-five (25) gallons per person."

SOURCE: Headquarters, 8th Field Hospital

1. Surcioal Hospitals.

"Ite: Mobility of Surgical Hospitals (Mobile Army).

R e In most cases, casualties are picked up from medical units
in direct support of combat troops and evacuated by air to hospitals
located at fixed locations. This is peculiar to this area where combat
units operate from a "base camp." However, at times the operational area
is too far, from a time-distance factor, to evacuate the casualty to a
fixed hospital site.

Obserai&on: Surgical Hospitals (Mobile Araq) should remnn mobile in
order to relocate near the operational area to better support combat
operations. The lesson learned here wea that a Surgical Hospital should
be kept mobile even though operating from a "base camp. ""

SOURCE: Headquarters, 68th Medical Group

k. Uedical Battalion X-Ray CapabilitU.

"Ite: X-Ray capability for the medical battalion.

Discussion: The TOE for a medical battalion organic to an infantry di-
vision does not provide for X-Ray units. Medical clearing companies are
frequently operating in support of units quite distant from medical fa-
cilities with this capability. Many patients, both casualty and routine,
who could normally be treated in the clearing company, must be evacuated
due to a lack of X-Ray equipment.

Obration: It is reco-mmended that X-Ray equipment be provided to medical
companies when operating away from medical facilities in order to permit
rapid diagnosis of wounds or injuries detectable only by use of X-Ray
equipment."

SOURCE: Headquarters, lot Infantry Division
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1. Reguest for Medical Evacuation.

"1 ' Requesting Evacuation.

Discussion: One of the most critical aspects of medical evacuation is
the requesting and preparation for receipt of medevac.

Observatin: In requesting medical evacuation helicopters, confusion is
nminimized if a standard procedure is used. It has been determined that
the best system iI for the request to go from the unit involved, through
their battalion $3, to the Brigade 53, who in turn requests the aircraft.
When other channel o are utiliaed, confusion and/or duplic lev requests
often resulth Unit commanderu at the platoon level and squad level must
be thoroughly familiar with Dustoff procedures, particularly with the in-
formation which must be transmitted with the request. Incomplete infor-
mation as to number, type, and location of casualties and the tactical
situation leads to unnecessary delay. Unit, must aso be prepared to
employ suppressive fire when medevac helicopters approach their landing
sone. Sufficient smoke grenades must be available to mark the landing
zones."
SOURCE: Headquarters, 2d Brigade, 25th Infantry Division

2. Logistics.

a. General Observations.

Rough Terrain Materials Handling Equipment.

"Item: That underdeveloped logistical areas should he provided with

adequate Rough Terrain Materials Handling Equipment.

Discussion: Most of the TO&E units dispatched to Cam Ranh Day did not
have adequate Rough Terrain NEE and some of those that were authorised
it were not up to full strength. It is recommended that any units that
may be sent to underdeveloped logistical areas be adequately equipped
with Rough Terrain MHE rather than the relatively immobile commercial
type. Ordnance Amunition companies are notably well equipped to per-
form their missions. Even these units, however, should have at least
one crawler crane as a substitute for one of their 4 truck-mounted cranes.
M'ost other logistical units have inadequate TO&Es to function in under-
developed areas.
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* s•7 o: That all TOM units that may be required to operate in
underdeveloped areas be equipped with Rough Terrain MHE, not commercial
type."

SOURCE: Headquarters, US Army Depot, Cam Ranh Bay

Advance Shitrin Data.

"",• : Large quantities of material associated with project codes have
been received by the Supply Division.

*Discusslon: This depot seldom has advance marning of these shipments and
often does not know the intent of these project codes. Redistribution or
inventory management actions are usually required by this depot. When
advance information is provided, the Supply Division can assure the pro-
bability of success by planning and executing appropriate action.

Observation: Establish a single point in CONUS to distribute information
related to automatic shipment OPLANS and automatic stockage of provisions
for organizations deploying to this theater. In addition, information
pertaining to the intent of the project code, criteria for selecting range
and quantity of material and total due in on each FSN, number of days
supply in each package, CONUS Terminal Arrival Date and/or Overseas
Terminal Arrival Date for shipment and the theater location of unit as-
signed POM project codes is the minimum required information necessary
for this depot to accomplish its objective."

SOURCE: Headquarters, 543d Quartermaster Group

Non-Perishable Subsistence.

",te: That non-perishable subsistence should not be shipped to a build-
up area in commercial containers.

Discussion: Most of the non-perishable subsistence shipped to Vietnam
in the early stages of the buildup was packed in commercial cardboard
eartons. Nearly all this food had to be stored in the open with no
covering, not even a trapaulin. The cartons soon disintegrated and the
cans rusted causing waste of food and excessive handling problems.
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Observation: All non-perishable subsistence destined for a theater of
operations where there are no developed logistical installations should
be packaged in military V board containers or, as a minimum, be palletised,
overwrapped and banded."

SOURCE: Headquarters, US Army Depot, Cam Ranh Bay

Aircraft Sumort Packazes.

"Item: New model or type aircraft introduced in-country.

Discussion: Support packages are not being received by direct support
units for newly introduced aircraft. Repair parts and special tools
will remain in short supply until support packages and replenishment
stocks catch up with the buildup of operational units.

Observation: When a new model aircraft is introduced into the theater,
a support package should be sent to the direct support units before the
aircraft arrives. If the aircraft arrives first, it should be held in
depot stock until repair parts stockage is adequate."

SOURCE: Headquarters, 7b5th Transportation Battalion (A10S)

Power Su=,ly.

"Item: Issue of Diesel Generators.

Discussion: Signal units shipped to Vietnam brought with them the gaso-
line generators authorized by TO&E as components to signal equipment.

SThese generators, although sufficient for CPX's and FTX's of short du-
ration, are not sufficient for operation for long periods of time. They
do not deliver sufficient power to supply administrative power requirements
and are not reliable for long periods of time. It soon becmne necessary
to obtain heavier diesel type generators which deliver more power and are
more reliable.

Observation: The TO&E's as presently constituted are not adequate to
power equipment in an area where there is no reliable commercial power.
Upon receipt of information that a unit is to be deployed to a remote
area, an lumediate increase in generator authorizations should be ob-
tained."

SOURCE: Headquarters, 2d Signal Group; Headquarters, lst Battalion,
30th Artillery; and Headquarters, 394th Transportation Bat-
talion (Terminal)
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ko.-istical Coordination.

"I.L : -equisitioninr of equipment power supply and complete end items.

Discussion: Fifteen-ton ice plants which require large quantities of
water and electrical power were requisitioned with no provisions for
electrical power. Walk-in refrigeration units were requisitioned without
the refrigeration system, i.e., compressor, evaporator, and motor. These
units could not be used until the refrigeration systems were received.

Observatio: Coordination must be made with the engineers whenever order-
ring equipment which requires an external power source such as ice plants.
When requisitioning, determine that the Federal Stock Number of the item
requisitioned is the complete end item and not just a component."

SOURCE: Headquarters, let Logistical Command and Headquarters, 937th
Fngineer Group (Combat)

Tactical Oer ations.

"I.em: Ammunition support for tactical operations.

Discussion: For timely and adequate support of tactical operations, prior
weapons density data is needed to determine required "day-of-supply" for
ammunition and to initiate action to insure adequate stocks are available.

Observation: Weapon density information should be provided by tactical
commanders at least 10 days prior to start of operations."

SOURCE: Headquarters, 3d Ordnance Battalion (Ammunition)

Au tion PacinR.

"T.;.: Anmmunition packing containers and materials.

Diggg.gi: Using units are not returning packing containers and

materials generated by expended rounds. Packing containers and materials
are required in the conduct of normal maintenance operations by ammunition
units.

Observation: All amunition packing materials should be returned to an
Ammunition Supply Point by the using units."

SOURCE: Headquarters, 184th Ordnance Battalion (Ammunition)(DS)
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Air Armament.

"It: Air Armament Sub-systems,

SDigougslon The difficulty in transportation sad communications in
handling sub-system kits in theater and the magnitude of getting the
aircraft, the people, and the kits together at one time requires that
the complete sub-system be packaged together.

Observation: Components of armament sub-system must be packaged together."

SOURCE: Headquarters, 34th General Support Group (AM&S)

Sundry Packs.

"Item: That sundry packs (Health and Comfort Items) should not be shipped
by line item to an underdeveloped build-up area.

Discussion: Nearly all the cigarettes, candy, cigars, combs, razors, etc.,
to be issued to the combat troops who have no post exchange arrived in
Vietnam in large shipments by line item. This made it necessary for the
logistical troops in the theater to break the items down into regular
Sundry Packs (a certain number of each item for so many men fox- so many
days). This is time and labor consuming and requires covered space that
is probably not available.

Observation: The Sundry Packs should be assembled in CONUS or in some
other area where personnel, equipment and covered space is readily
available and shipped to the Theatre of Operations properly packaged."

SOURCE: Headquarters, 34th General Support Group (AYcS)

POM ReQuisitions.

"Item: Requisition of Replacement Equipment.

Discussion: Some units have deployed from the United States with amber
equipment which has caused maintenance problems. Extra time and effort
has been exerted in obtaining repair parts and maintaining and preventing
the equipment in becoming deadlined.
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f i If units departing CONUS with amber equipment could be
allowed to plaae POM requisitions for items which will need replacement
in the near future, the maintenince problems would be lessened. Equip-
ment on PCO requisition would become available in the overseas coimand
about the time the older equipment would need to be replaced."

SOURCE: Headquarters, 98th Quartermauter Battalion (0S)

Mai~ntonance ouiunent.

"11110 Equipment augmentation.

D g To enable the command to furnish omeplete maintenance capa-
bility, a fuel control test stand was ordered and received during the
period. This fuel control testing capability allows the general support
maintenance unit to test and repair fuel controls installed on the T-53
and T-55 Turbine Engine manufactured by Lyccning Corporation. These
items are classed as Hi-Dollar value item, and orly the most sophisticated
test equipment can service them.

t~rvationt (a) During two months of operation, 98% of all fuel con-
t units have been returned to service. (b) Continued use of this
equipment will result in large savings of money and turn around time
since a very few units will have to be returned to CONUS for repair."

SOUCE: Headquarters, 34th General Support Group (AM)

Sto•ae of Sandbans.

"11em: Damaged sandbags.

Diamweegn: Burlap sandbags with oil based preservative were stored im-
proper7y. The result was loss of sandbagw by spontaneous combustion.

Obsrvtion: Store sandbags with adequate ventilation and practioe proper
fire protection."

SOURCE: Headquarters, let Logistical Co~oand
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"$tagi Sod aids in dust control and improves draisngs characteristics.

D: In most of the inhabited areas of Vietnam, partioularly
troop billet areas, the grass and topsoil have boee removed by grading
and traffic creating a problem with both dust, and mud. Although seeding
has failed t9 produce desirable results, the use oa sod has proven quite
effective. The sod can be cut in the outlying areas, transported to the
placement sites and placed using local Vietnamese laborers, unless security
precautions dictate otherwise. The sod thrives unusually well even vithout
watering and is particularly effective during the rainy seasons. The sod
should be rolled or tamped after placement but thrives evsn without this
effort. A cover of good sod practically eliminates the dust problem, sig-
nificantly improves the drainage characteristics of the seil, e.g., re-
duces the coefficient of runoff and stabilises the soil to prevent mud,
and ganerr%1Jy enhances the appearance of the area.

SObservation: Sod should be used by all units to improve billet areas and
to reduce dust and mud in other barren areas."

SOURCE: Headquarters, 70th Eigineer Battalion (Cmbat)

* Rck Drills.

"Lm: 3Bit, Star, Roak Drill.

Discussion: Steel bits have been used in drilling granite, due to the
critical shortage of bits with tungsten carbide inser'tt, with very paor
results. The steel bits wear out after about 2 feet of drilling where
the tungsten carbide bit lasts approximately .8 feet.

Obsee•ation: Steel bits are a waste of effort from both the logistical
and operational standpoint when working in granite.

SOURCE: Headquarters, 299th Engineer Battalion (Combat)

Construction Planning.

"-tem: Self-Help Construction.
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MLana-a4 Jan: Upon arrival in-country, units moving into permanent or seni-
permanent field locations are required to construct floors and tent frames
on a self-help basis. Since most units do not have qualified carpenters
or tools, considerable time, effort and material is unneoessarily expended
to provide satisfactory operational and billet areas. Assistance to in-
coning units should include:

(1) Plans and drawings of self-help projects be provided to unit.

(2) Bill of material be provided unit.

(3) Technical engineer assistance be given to unit during initial con-
struction phase.

(4) That suitable lumber (new or usable dunnage) and nails be stocked
and made readily available for incoming units.

(5) That power tools be brought with the unit or made available upon
arrival in-country.

a: Prior to departure from CONUS, units should develop plans
for semi.-permanent locations upon arrival in-country. They should also
augment their TAT RED equipment with certain hard to get items such as
light fixtures, electric outlets, and plumbing fixtures as well as other
item with which they can improvise and improve their living conditions."

SOURCE: Headquarters, 68th Medical Group

Closed Sums.

"Us: Fine-gralned soils won't support a closed-amp septic system.

Discussion: The fine-grained soils in the area around An Khe are not
sufficiently porous in their native state to permit drainage by soil
seepage. Consequently, closed sumps have failed almost without ex-
caption. The only method found satisfactory was an open-end drain,
preferably of the French-type. The drain should begin at the mess
hall or other facility and terminate some distance away in an open
drainage channel. The drain should be filled with 4" to 6" rock and
covered with some material that will prevent the drain from becoming
clogged from the top by the fine-grained soil. A series of such drains
can be used to drain a unit area or even one central drain with laterals
if the topography permits. The drain is easily constructed and filters
quite effectively. A grease trap can be built to empty directly into
the drain.
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O2s3*v12n: Consider the soil gradation before selecting a septic
system. If the soil will not drain properly, use the type drain de-

- ~scQribed."

SOURCE: Headquarters, 70th Engineer Battalion (Combat)

Exbedlent Concrete Mir.

, g . Concrete mixers are at a premium in Vietnam. One unit
badly in need of a mixer devised this scheme. A 55-gallon drum was
placed in a pivoting frame on a pole trailer. The front tire was re-
moved from a jeep wheel and steel lugs were welded to the wheel. A
continuous chain was placed over the jeep wheel and over a drive wheel
on the base of the drum. The jeep was jacked up and placed in front-
wheel drive to power the makeshift mixer. Production was much higher
than with hand-mixing, and more uniform concrete was obtained.

Observation: Increased production justified the temporary lose of the
vehicle.,,

SOURCE: Headquarters, 159th Engineer Group (Center)

ROLM.

"Q : Application of Corrugated Asbestos Roofing.

Discuseion: Corrugated asbestos roofing is being used on many projects
in Vietnam. The following information based on extensive experience is

"I provided to facilitate installation:

(1) Asbestos is easily broken; it must be hankied carefully.

(2) The minimum end overlap is 6'.

(3) The side lap should not be more than one-half corrugation. If
more side lap is used, expansion is restricted so that the asbestos may
split.

(4) The J-bolts used must not be placed on the side lap. If the bolts
are used on the side lap, splitting will probably occur.
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(5) Rafter longitudinal bracing should be used. Failure to do so
will allow the roof to shift and subsequently crack the asbestos.

(6) A string must be used to align the roofing properly.

2bsjUtjsV: Care in required in placing asbestos roofing in order to
avoid needless uste."

SOURCEi Headquarters, 159th Engineer Group (Construction)

Hasty Helinad Construction.

"ZI: Improvement of tactical helipad8.

D: Elements of the group have operated from forward areas in
support of combat operations where helipads and maintenance areas have
consisted of bare stretches of sandy soil. In a study conducted by the
10th Battalion, the following has been determined:

(1) Replacement of five turbine engines at an average of 486 hours.

(2) Replacement of 10 rotor blades at an average of 360 hours. Normal
life expectancy is 1000 hours.

(3) Replacement of 5 main rotor hubs at an average of 434 hours. Normal
life expectancy is 1100 hours.

(4) Replacement of numerous main rotor pitch change links at an average
of 2000 hours. Normal life expectancy is indefinite.

The 10th Aviation Battalion is presently testing T-17 membrane at
Tuy Hoa, RVN. This membrane is considered an interim measure. This
material is heavy and requires engineer support to emplace.

Obser_.ties: A need exists for a lightweight, durable material for hasty
construction of dust and sand free heliports. Ideally, the material would
be transportable by using unit and easily installed."

SOURCE: Headquarters, 17th Aviation Group and Headquarters, 13th
Aviation Group
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Pipe Bending Machine.

"IQM: Expedient Pipe Bending Machine.

Discuse.in: Accurate bending of pipe and tubing is required in laying
pipelines. An expedient pipe bending machine was designed by the 159th
Engineer Group and constructed by the 46th Engineer Battalion. The de-
vice consists of a 21-foot long 18-inch web I beam with a shaped vise
jaw mounted near one end and a ladder-like alignment device near the
other end. The shaped vise jaw is welded to a section of the I beam
which in turn is welded to the top of the main beam. In practice, the
bending thrust is provided by a standard hydraulic Jack from a 2;-ton
or 5-ton truck. A section of API pipe provides a shaped pressure plate
and is mounted on a flexible socket. A movable pointer acts as a de-
flection gauge. A separate pipe stand supports the pipe as it is fed
into the bending machine. Plans for this machine are available at this
headquarters.

Observation: Accurate bends can be obtained saving pipe and manpower."

SOUIRCE: Headquarters, 159th Engineer Group (Construction)

Consolidate Generator Shelter.

,,"Item: Generator Noise.

Discussion: Generator noise not only gives away the battery position
but also helps to mask sound of personnel attempting to infiltrate the
position. Noise was greatly reduced at the perimeter by consolidating
generators in a revetted position near the battery center. Power cable
extensions were required for several pieces of equipment. The generators
were further muffled by extensive sandbagging.

Observation: The requirement for tactical power was fulfilled as well
as minimizing distracting noise on the perimeter."

SOURCE: Headquarters, 6th Battalion, 71st Artillery

ac. Maintenance.
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"an:~ Maintenance of ammunition in hands of supported units,

In high humidit, and temperature, ammunition and ammunition
"pacFings deteriorate rapdly-. In accordance with FM 9-6, liaison team
have been established to provide recomendathonn to uswne units. Letters
sent to units have produced little response.

dition•adp Compend action in needed to require periodic inspection by
inof ammunition on hand.

SOURCE: Headquarters, 3d Ordnance s attalion (Atliuntion)

VehcliveMask.

"Um: FPrth eel on M5ak2, 5-ton Tractor.

DisLcsion: rhe constant presence of dirt and sand in road travel inVietnam has caused, in some cases, more than normal wear on the fifth
wheel.

ODbXaeIt,: Constant attention of the doivers to the fifth wheel con-
ditirn and proper maintenance, to include scraping the wheel clean andaa
putting clean greses on the fifth wheel has reduced many of the problems
in this area."

SOURCE: Headquarters, llth Transportation Battalion (Terminal)

Protective Nask.

,,M;10 : Protective masks must be kept d iy.

.icsin During recent operations in which the friendly use of RCA
wa miet, personnel approaching the objective crossed a deep river.
Their protective masks were not in the waterproof bags and as a result
were rendered useless when exploiting the 'IC employment. This also re-
quired that the filters be taken out and dried or replaced.

2WZEU : Protective maske should be kept in waterproof bags until
they are needed. If they are removed froa thens bags prior to the at-
tack, they must be kept out of the weter to be of any value."

SOURCE: Headquarters, I Field Force Vietnam
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HPIR OverheAti".

"+_m: IHigh Power Illuminator Radar (HPIR), AN/M41.-39.

Discsiont During late March and early April, it Vag noted that the
pressure of the gaseous freon within the high voltage power supply (HVPS)
was increasing as the average daily temperature became higher. This
was but one indication that a general overheating condition existed within
the radar. Several repeated malfunctions were felt to be directly at-
tributable to this condition. As an immediate method of alleviating this
problem, all batteries were instructed to leave the radar transmitter
door panel number one, two and three open except during periods of in-
clement weather. As an additional precaution against the unnecessary
porting of freon from the safety valve due to the over pressure conditions,
the batteries were instructed to leave the freon pro-heat circuit breaker
in the "Off" position at all times. Immediate results were noted in the
form of less equipment malfunctions and an average decrease of 15 psi in
all high voltage power supplies.

Observation: An overheating problem has previously been noted in both
Panama and Florida although it was not established that this was the
direct cause of equipment malfunctions. It was known, however, to be a
cause of equipment deterioration at a rate exceeding design expectations.
It appears, based on our experience, that the local temperature average
exceeds those of other areas and is sufficient to be the direct cause of
equipment malfunctions. The entire matter has been documented and referred
to the US ArMy •issile Command for resolution. Oven thermometers have
been requested, both through supply channels and from the US Army Missile

Command; the receipt of these will allow a more complete evaluation of
this problem."

SOURCE: Headquarters, 6th Battalion, 71st Artillery

Reduction of High Temnerature/Electronic ECiuipment.

"Item: Battery Control Center, Signal Repair and HAWK Field Maintenance
Equipment Vans.

Discussion: High temperature conditions have been a source of problems

in almost all items of electronic equipment. One of the most notable
problem areas has been the air-conditioned vans. These vans, olive drab
in color, contain a large amount of heat generating electronic equipment;
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this fact, coupled with the heat absorbing qualities of the dark outer
surface, rendered it almost impossible for the air-conditioners to main-
tain an acceptable temperature level within the vans. Many equipment
failures were attributed to this problem and an extraordinary number of
marginal performance figures resulting from the unstable condition of the
overheated equipment. An interim method of increasing the efficiency of
the air-conditioners was found in the form of a locally-constructed cover
or shield positioned 12-18 inches above the top of the vans and providing
a shield against the direct rays of the sun. An additional method of
combating this problem appears likely by the use of solar reflective paint.
TWo types of this paint have been requested through both supply channels
and directly from the US Army Missile Command. One type currently in use
for Signal Corps vans is transparent to solar radiation so that a white
undercoat may reflect the heat without negating the camouflage qualities
of the outer coat. The most promising type is not available at this time
but is programed for issue in the near future. This paint is OD mnd is
rated as capable of reflecting 125 degrees of solar radiation compared
to a reflective rating of 35 degrees for the paint now in use. The entire
matter of overheating equipment has been documented and referred to the
US Army Missile Comnand for investigation and final resolution.

Oger im- There is no doubt that the extremely high temperatures ex-
perienced in this area have acted in a detrimental manner on electronic
equipment. The degree of degradation is still in doubt and the final
method of correction has not yet been determined; however, the actions
taken by this battalion have served to reduce other symptoms of over-
heating which have been observed."

SOURCE: Headquarters, 6th Battalion, 71st Artillery

Preventive Maintenance.

"Item: Generator 45KW, 400 cyc, Stewart-Stevenson.

Discussion: The generator is a primary source of tactical power for
both the HAWK system and Hercules air defense system; however, when
used with the HAWK system, it was found to be extremely vulnerable to
driving rain which shorted out the generator at the back of the Hercules
outlets."

SOURCE: Headquarters, 6th Battalion, 71st Artillery
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HAWK System Maintenance.

"Ld•: Diesel Fuel for Generator Set, 45KW, 400 cyc, Stewart-Stevenson.

Sg : A great many problems and equipment malfunctions were traced
back to unacceptable and unexplained frequency fluctuations in the output
of the precision power generators which are the primary power source for
the HAWK system. AUl corrective actions cited in appropriate technical
manuals were taken without anything more than a temporary correction of
the problem. The appearance of the diesel fuel issued to the battalion
led to a suspicion that it did not contain sufficient lubricating proper-
ties for the proper operation of the fuel injector assemblies. OE-30
lubricating oil was added to the fuel in ratios of from 1 to 10 parts
to 1 to 20 parts. After many experiments, it was determined that the
ratio of 1 to 20 while requiring longer to correct the malfunction would
provide up to 200 operating hours without fluctuation. This problem, as
well as the reconmended corrective measure, has been documented on an
equipment improvement report to the US Mobility Qommand.

iObseLM2ation: It would appear that some agency within the procurement
channel has failed to assure that all specifications for diesel fuel, as
set forth in TM 10-3105, have been met. An attempt to have a sample of
the fuel analysed in-country was not successful so that no final deter-
mination may be miade by this battalion. This is the second incident in
which poor quality or contaminated diesel fuel has caused equipment mal-
function. The first was occasioned when diesel fuel contaminated by water
was issued in bulk quantity to this battalion."

SOURCE: Headquarters, 6th Battalion, 71st Artillery

Driver Maintenance and Training.

"Item: Clutch Malfunctions.

Discussion: During the first three months on station, cluzcn md1function
accounted for much of the deadline rate. Operators unfamiliar with
operating in sand were a contributina factor. Failure to lubricate pedal
cross shaft (3/4-ton truck primaril causes the clutch to slip or gears
to fall to engage properly. Attempting to down shift and riding clutch
when descending high hills was still another factor.

Observation: Driver training and proper lubrication of the clutch as-
sembly has been emphasised. When traveling in soft sand, drivers are
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required to use low gear. When descending steep hills, they are re-
quired to use the low range gear."

SOURCE: Headquarters, 6th Battalion, 71st Artillery

"P2 for Electronic Comonents.

"Ie: Storage of Electronic Components.

D a : Electronic chassis and components are subject to rapid de-
terioration in the climatic conditions that prevail in Vietnam. Sealing
these components in plastic bags, which are readily available through
re-use or on the co•xmrcial market, will provide protection against the
dust and moisture which are so common.

Observation: All plastic bags should be a.ained and utilised. Person-
nel should be advised of the savings which could result from such pro-
cedures.,

SOURCE: Headquarters, 97th Artillery Group

EA Irob Test Estou nt.

"an: Corrosion of Test Equipent.

DA&pegioit- Certain pieces of electronic test equipment suffer from
wettingand high humiditl, conditions.

9bg m: Electronic test equipownt having built-in heaters should
have these heaters operating at all ti%es w*sen the equipment is not in
use. Each item of equipment should be operated an hour each day for
the purpose of drying out the equipment.',

SOURCE: Headquarters, lot Logistical Comiand

"tII.: Non-available Signal Repair Parts AN/TRC-24.

86

I' : '
fuiuiICIT



Discussion: Relay X101, FSN 59L45-642-0449, Receiver r-417 AN/TRC-24,
has been on requisition for several months. This ozganization had two
(2) R-417 Receivers deadlined caused by the non-availability of this
relay. A close inspection of Relay KX-OI, FSN 5945-259-1231, Transmitter
T-302 AN/TPFC-24, revealed that this relay has the same characteristics as
the Receiver relay though it is different in sise. '19e non-available
Receiver relay has been replaced with the mvailable Transmittor relay in
the deadlined equipment. A total of four (4) receivers have oeen restored
to operation in this manner and all timction properly.

Obeyatigni This is not an authorized replacement part, however, the
equipment has been restored to use. Possibly other repair part problems
could be solved in this manner, but a careful analysis must be made to
determine if the part will detract from the efficiency of operations."

SOURCE: Headquarters, 97th Artillery Group

Maintenance of AN/MTCTI Switghbar~d.

"Item: Maintenance of AN/MTC-l switchboard in a dusty environment is
difficult

" "o: The extremely dusty conditions in sandy and windy areas of
II Corps Tactical Zone cause relays in the switchboard to become erratic
or inoperative over extended periods of time.

Observato: Relays should be cleaned by means of a vacuum cleaner or
air hose on a weekly basis or more often if possible."'

SOURCE: Headquarters, 5th Signal Battalion

CG-692 Connector.

"Um: CG-692 "cobra head" connector failures in AN/GRC-26.

Dicus : Repeated use of the CO-692 connector will result in a
tendency for it to allow moisture to short RF signals.

Observation: These connectors should be taped completely with a water-
proof rubber tape prior to their use ,"

SOURCE: Headquarters, 5th Signal Battalion

"87

W'Žt)"'CA UtiE INq/s a



K1tweanoe of DeadU , WZ Et'.

"Itjt Accumulation of moi3ture in deadlined HAWK equipment.

asmigau In several instances, HAWK equipment has been deadlined
&aai'.ng parts tro extended periods of tim&. On these occasions the
equipuent was closed uid sealeO from the elemente to the greatest poe-
uible degreel howveer, it was found that upon receipt and installation
of the repair Varts in the deadlined equipient that moisture and/or con-
densatiap had anacmulat.W inside equipment housings. This moisture
created a~ditioral prob2uw when equipmnt oheck-out moo attempted.

ualg.gl.n: Cnonidmrstion should be given to the feasibility of keeping
deadlideso:e- gwt In the hignest state of onergisation. consistent with
equipwmnt wSetp, In order to maintain Internal heating and drying.,,

MOURCEs Headquarters, 6th Battalion, 56th Artillery

9ot9"M.UMd_•z Mi,,.L F•AA ;•,

', Lth : Controlled envfrom•ae•t ,• pr faa)-ity for High Power Illumina-
" otr ,ý. h-gh voltage po,P soppll.•ts and hydraUlic actiatons,

I Upon a~rival in th-,s theste,W i.t 1004 lea2rhad that wn urgentod fo cotr th..obi:eý

pair ftait•i for the effective -r, of the high vctge power supplies
rhe H..$h Power %1knator Radars and for repair oa the hydraulic ac-

tuatoxr ft: the o400 oyjl vA the 60 cycle, 45 KW generator. Experience
of this ozgarisation has s•tn' that high voltage power supplies repaired
under uncontrolled orAitions fail before 100 hours of operation. The
doeign lit' after proper servicing OW this component should be around
1000 hourp.

WV•tin a twenty-five week period, this organimation exerienoed a
usage of 30eventy-four hydraulic aotuators. Requisition of this component

m coNs has taken from two to for weeks. If,, at that tine, a con-
trollsd envirornmet repair facility had been available, fifty percent of
these actuators could have been made available by repair by this organi-
sat!on. As of the date of this report, the required repair facility has
been requisitioned by this ergsnizatim.

9.ratmoa: The minimaia requirements for a humidity-froe repair
facility are:

_1?lY __'i~~r+, ar r'r . +,if,8. .
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(1) A niniqm• of 4G0 square feet working area,

(2) A floor that can withstand a pressure of 400 pounds per square
foot.

(3) Tvice the amount of air-condltioner Mil'e required under normal
conditions to maintain a seventy-two degree fahrenheit temperature for
the sime of facility constructed (extreme heat is generated during the
repair of this component which necessitates the additional cooling
capability)."

SSOURCE: Headquarters, 6th Battalion, 71st Artilleryl Headquarters, 6th
Battalion, 56th Artillery; and Headquarters, 79th Ordnance

I Battalion (FW)

Aircraft Preventive Maintenance.

"_ : Reduced Bearing Life.

Dingussi9a: Due to extremes in weather, flying, and parklng conditions,
aircraft wheel bearings and bearing surfaces on helicopters have shobe a
need for continual maintenance.

Observation:

(1) Clean and repack aircraft bearings (tail and main gear wheel
bearings) every 25 flying hours instead of the required 200 hour period.

(2) Bearing and bearing surfaces on helicopters should be checked more
often than required to insure that proper tolerances are maintained."

SOURCE: Headquarters, 2d Signal Group

Maintenance and RePair of PLock Crusher.

"Item: CruSher Air Filters.

DiscD••.sn: In the dusty conditions at An nhe, the star~dard dry air
filter on the rock crusher we a constant source of concern and main-
tenance. Of many possible solutions considered for the air filter pro-
blem., the best appeared to be an oil bath filter. The lilter from a
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Super C Turna Doner kan easily be adapted to the crusher and is completely
satisfactory.

0bga*& tigan Covers should be installed when crushers are operated near
quarry face,"

SOURCE: Headquarters, 299th Engineer Battalion (Combat)

ProtctLve Covers.

",,LVes Crusher Motor Protective Covers.

Dt Effective covers can be made from . of a 55-gallon drum or
from a section of half culvert. Space must be left between the shield
and motor for air ciroulation.

Ob*erh tion: Covers should be installed when crushers are operated near
quarry face."

SOUXCE: Headquarters, 299th Engineer 13uttalion (Combat)

Combined K&intenance Facilities.

",,t~ Unit Wantenance Facilities.

.iBcua2ion: Unit MIaintenance facilities are becoming overburdened due
to lack of personnel, area, and equipment to handle the items requested
in excess of authorized allowance. There is presently a plan to combine
unit maintenance facilities in one central location under direct control
of the battalion maintenance officer. All MiE, power equipment, wheeled
vehicles, etc., will be separated into sub-sectionsutilising tvailable
maintenance personnel in each location. This plan is expected to result
in an improved maintenance program. In addition, maintenance buildings
have been requested and approved for construction in the near future.

Objervatnon: Units and organisations should continually review main-
tenance procedures and facilities, and take appropriate measures for
improvement."

SOU iCE: 'Headouarters, 394th Transportation Battalion (Terminal)
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Periodic Insmation.

",M: Use of Dry Batteries in Signal ZquIpment.

p•soussin" Dead dry batteries can ruin and/or severly damage battery-

operated equipment. The hot, humid climate in Vietnam causes a leakage

of highly corrosive chemicals into battery compartments which can, thus,

cause an item to beC*Me non-repairable.

2bagImllont A systematic and periodic inspection of all battery-operated

equipment must be made as required by the basic T¶ and all batteries must

be removed from equipment when not in use."

SOURCEt Headquarters, '19th Ordnance Battalion (IS)

Schedulint of OrranisationaJ. MalntenanCe.

"111: Sustained Equipment Commitment Density Precludes Normal Scheduled

Servicing of Vehicles.

Diussion: Due to the intensive daily requirement for vehicles, it proved

unsatisfactory to adequately perform scheduled maintenance of vehicles

when due. Drivers were not available to accompany their vehicles into

Service Maintenance.

0: Steps were taken to perform scheduled maintenance at night

when maximum number of vehicles are available unc onLy, emergency or major

repairs on deadlined vehicles in the daytime. Platoon teams were set up

to inspect and correct all first echelon deficiencies found on vehicles
at night."

SOURCE: Headquarters, i1th Transportation Battalion (Terminal)

Periodic I.aint•n•nce of •5 At Generato.

"US: Contaminated hydraulic fluid can cause failure of hydraulic ac-

tuators.

Discuslion: This organisation has experienced a high failure rate of

hydraulic actuators on 45 KW, 400 cycle, Stewart-Stevenson, Model 52300

generators. Failures appear to have been caused by contamination and

accumulation of foreign matter in the hydraulic fluid tank.
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OMog iaD: It is felt that failures can be reduced to an acceptable
rate by the following organisational maintenance procedures which have
been published and disseminated to the using units:

(1) After each fifty hours of operation, the air breather filter on
the actuator hydraulic fluid tank will be nleaned with solvent and blown
dr with compressed air.

(2) At a minimum of thirty-dak, intervals, the actuator hydraulic fluid
tank will be removed from the generator and cleaned thoroughlv with sol-
vent, followed by a rinsing with hydraulic fluid in order to remove all
traces of solvent. After replacing the hydraulic fluid tank, the actuator
will be flushed with clean hydraulic fluid by "bleeding" of the actuator.
(Notes Extreme care will be taken to prevent any foreign matter from
entering and contaminating the fluid in the tank while it is being filled.)"

SOWIRCEt Headquarters, 6th Battalion, 56th Artillery

Vniversa. Joints and Weel Bearines.

"•: A high failure rate we experienced for universal Joints and wheel
bearings.

D= Universal joints and wheel bearings are failing due to thelako urication.

Obeo eia Current lubrication orders (LO's) call for lubrication every
3,000 mils or once every six months. This interval is inadequate due to
road conditions and rain. Vehicles should be lubricated as outlined in
the appropriate LO each 1,000 miles or once every two months, whichever
comes first."

SOURCE: Headquarters, 5th Signal Hattalion

Modification U-IA Aircraft.

"Ltnt Engine Mount wear on U-UA Aircraft.

Djecss : Finite tolerances and inadequate care are causing ex-
cessive engine mount changes on U-UA aircraft. Published limits of
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.005 wear on the enrine mount allow almost no wear before repair is re-
quired, * ngine inner cowling restraining clamps loosen rapidly due to
vibration and allow the cowling to slide down to the ring mounts. On some
aircraft the cowling continues to chaft on the mount, hovever, the con-
dition is not serious. N:ounts are being inspected eveny twenty-five hours.,,

SOURCE: Headquarters,, l4th Aviation Battalion

Generator Failure.

""1,,te: Frequently generators fail electrioally.

fDiscusion: Continuous operation, extreme climatic conditions, and dust
contri•i•te to a high generator deadline rate.

Observation: Generators should be converted to 3-phase output whenever
possible. Thu8 results in smoother operation, lower internal heating,
and an apparent significant reduction in generator failures."

SOURCE: Headquarters, 5th Signal Battalion

Centraliled Maintgenance.

*,"Item: Centralized Maintenance of 45 KW Generators.

Discussion: When a battalion-sue unit must operate a large number of
45 KVI diesel generators under the conditions of adverse climate, scattered

direct support facilities and unpredictable parts replacement, centrali-
sation of second echelon maintenance is desirable. This battalion must
keep thirty-three (33) 45 KW generators in full.-time operation at ten (10)
separate sites. All of these, along with thirty-two (32) generator re-
pairmen, have been placed unider the centrawlised control of the Battalion
Motor Maintenance Officer. %1pairmen livi, at the sites, perform all first
and second echelon maintenance on the generators under the common standards
established by the maintenance officer anti get direct and rapid maintenance
assistance from him on problems that are beyond their capabilities.

Observation: Centralisation of 45 KW generator maintenance results in
significantly lower deadline rates and im;proved responsiveness when
generator troubles occur."

3SOURCE: Headquarters, 69th Signal Battalion
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Pr tive MaintanAce. 10 DI Generator.

"11"I Model SF 10.0 MD 10 IN Gonsiators (S-4).

ua Due ,to the large percentage of deadl4ned SF 10.0 ND 10 I
I a technical representative from Saigon was asked to exmine

some of the deadlined generators, He found that the painted coating of
the wiring leading to the stator was becoming bare due to and being
pulled through the protective cover over the stator and then hitting the
wires. Then, moisture and vibration caused the wiring to short.

as3m9,t By raising generators of this model five or more feet off
the ground., the chance of sand being sucked into the stators has been
greatly reduced."

SOURCE: Headquarters, 41st Signal Battalion

Ajreft EHPM Checks.
"nLV Loss of Turbine Power.

D: Operation of turbine-powered helicopters in dusty and
grassy areas causes a deterioration of available power due to buildup
of foreign matter on the turbine blades.

(1) This unit has initiated a daily power check for its turbine-
powered helicopters and has found that washing the turbine engine every
50 hours of operating time greatly reduces the power deterioration.

(2) This unit is attempting to expedite through supply channels the
delivery of bearing filter kdts for the air intake to the turbine. These
kIts will help prevent the induction of grass and leaves into the turbine.
This should alleviate the power deterioration problem and also reduce the
frequency of engine washing."

SOURCE: Headquarters, 14th Aviation Battalion

SignL Mitenace AN/TRC-U.

",t: Maintenance of Equipment which is Operational Twenty-four Hours
per Day .
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Diecuseon.: A definite deterioration had been noticed in circuits that
were in operation for several months. Daily checks and system alignments

t continued to be satisfactory. A van, in its entirety, could not be taken
off the air, so a program for replacement of chassis, one at a time, wee
initiated. The chassis that had been removed would then be taken to the
maintenance shop for a complete check out. This system revealed that an
excessive number of tubes, per chassis, failed to attain the minimum
reading as required. Some tubes were intermittent and a few shorted.
These tubes were still operational but functioned at very low efficiency.
After completion of a van under this program, a definite improvement in
circuits was immediately evident. As an example, the AN/TRC-24 from an
AN/MRC-73 that had been operational for approximately seven (7) months
required replacement of forty-six (46) tubes. 7he majority of these
tubes failed to attain the minimum reading required.

O The maintenance programs as outlined in the various technical
manuals failed to solve the problem of deteriorating circuits. Maintenance
on operating equipment must continue though the van must remain on the
air."

SOURCE: Headquarters, 97th Artillery Group

d. Sumly.

"Item: POL Handling Techniques must be Improved.

DIsaussion: Use of 55-gallon drums for high usage fuels is unsatisfactory
due to time delays in handling techniques. When resupply is to be ac-
complished b:- road, use of 5,000-gallon tanker trucks is desirable. When
resupply ia to be by ALOC, resupply should be accomplished using 500-gallon
drums and/or miniport 2,000-gallon bladders.

Observation: To accommodate large quantities of POL resupply, maximum
use should be made of- 500-gallon drums. The 55-gallon drums should be
used only as a last resort or when small quantities of fuel are used."

SOURCE: Headquarters, let Infuntry Division
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"l "•a : Automatic Resupply of Expendables.

Sg : Units with a supply mission which have arrived in this com-
mand do not have a readily available supply of expendable items such as
box pallets$ flat pallets, additional banding material and general oper-
ating supplies.

Observation It would be beneficial for any unit with a proposed supply
mission in this theater to have an automatic resupply of expendable items
whioh are incident to the supply mission. A push package, similar to that
used by combat units, would initially help alleviate the shortage upon ar-
rival."

SOURCE: Headquarters, 98th Quartermaster Battalion (GS)

Transhim=inf SuDnlies.

"Item: Reduction of Pilferage.

Discussion: When supplies were first being broken down for shipment,
they were loaded into large boxes or conexes and shipped to the location
with only the supply tags and requisitions attached; however, many items
were not reaching the requesting unit as the tags and requisitions were
easily removed.

Observation: Items must be segregated by unit and packaged separately
to cut down on pilferage and lose of documents through handling. These
separate packages can then be placed in large containers for shipmbALt."

SOURCE: Headquarters, 2d Ordnance Battalion (M!S)

TranshiDping of Supplies.

";.+d: Reduction of Pilferage of Sensitive Items.

Disa~eign: It has been discovered that some pilferage of sensitive
items has been occurring during shipment to the operational detachment.
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Obseration: To reduce pilferage of supplies during shipment, all items
are being boxed, banded and palletized with the sensitive items enclosed
in the center. Requisition voucher numbers are used to mark the boxes
instead of item descriptions. Lightweight sensitive items are being
sent through the mail. It is expected that the loss of such items as
pistols, binoculars, and medical supplies will be appreciably reduced."

SOURCE: Headquarters, 2d Ordnance Battalion (M&S) and Headquarters,
5th Special Forces Group

Systematic Ssteum to Review Requisitions.

"Item: Due-Out Review System.

Discussion: A large number of due-outs to the operational detachments
accumulated and there was no systematic method established to review andSreduce the due-outs to meet an acceptable demand accommodation rate.

Observation: A L20-day due-out review system was initiated. All re-

quisitions that are over 120 days are returned to the requesting unit.
If the unit determines that the item is still a valid requirement, the
request is resubmitted and alternate methods of obtaining the item are
examined. The reviews have resulted in a 50% reduction in the number of
due-outs because the detachment has obtained the item by another means

f or the individuals on site at the time of review have decided that they
no longer want the item."

SOURCE: Headquarters, 5th Special Forces Group

e. Transportation.

Prevention of Cargo Slimpa~e.

"Item: Cargo Tie-Down Devices, Aircraft Type, Strap.

Discussio: iAfter nine (9) months of continuous cargo hauling of
various types and shapes and experimenting with many different kinds of
tie-down devices, it has been determined that the cargo tie-down de-
vice, aircraft type, strap is best from a safety point of view.

Observation: Those mechanical tie-down devices have proven to be a time
saving and highly regarded safety device. The tie-down straps can be
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easily attached to a 12,.ton semi-trailer and can be quickly secured into
position. Unlike rope, these tie-down devices prevent any slippage or
shifting of cargo. Five (5) tie-down devices of this type can secure any
ltoad normally hauled by a 23-ton smi-trailer."

SOURCE: IHeadquarters, llth Transportation Battalion (Teriinal)

B o a arance.

, Use of Line Haul Trucks for Beach Clt e.

DAs&sfiion- Truck line haul directly from the dach to inland consignee
is idea , proviled line haul trucks are readily available. Delay in
truck arrival causes reduced lighterage turnaround and/or double handling
by stevedore personnel.

Observation: Careful coordination of cargo discharge and line haul truck
availability is essential for effective beach clearance."

SOURCE: Headquarters, 394th Transportation Battalion (Terminal)

Operational PrecautionarZ ?asures.

"Item: Vehicle overload.

Discussion: This unit has leained by experience that the allowable 100%
overload for combat vehicles should apply only mtnen they are driven on
hard, smooth-surfaced roads. When operating on secondary roads, cargo
trucks, loaded above rated capacity, will sustain damage to the frame,
springs, and steering linkage. Vehicles used to transport ammunition
are of specific concern. Most types of ammunition will overload a
vehicle before the volumetric capacity is reached.

Observation: The necessity of taking all precautionary measures to pre-
vent overloading should be emphasized.,,

,SOURCE: Headquarters, 394th Transportation Battalion (Terminal)
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"L : Port tacilities and limited .,aans of air and sea transportation
hinder thG ability to maintain Stockage Objective in individual anuuni-
tion depots.

21goueion: Even though in-country ammunition stocks are adequate to
meet requirements, tt is necessary in many cases to transship amuo from
one Support Conmand to another or to forward support areas to build up
for the support of current combat operations. Some intra-theater move-
ment can be minimis-d by careful contro). of incoming vessels to include
diversion of shipb to different ports and .priority unloading. However,
due to overtaxed port fccilitie,, diversions upset the timetable of other
incoming shipments to the same port. Vessel restriction to a one or
two port discharge makes transshipment necessary in many cases when a
vessel carries only one type of jamm Since most- roade are not available
for use, most transshipment# are accomplished by the use of air or water
movements. Air move;=nte are of necessity restricted to the movement of
high priority, low tonnage items and are rat adaptablo for crose-leveling
stocks.

Observation: Transshipments are and will continue to be a problem for
sometime. Careful control of incoming shipments must be continued to
assure proper distribution of ammo assets."

SOURCE: Headquarters, let Logistical Command

Air Troana~rtation.

"Item: Use of C-130's as Flying Tankers.

D uu : A C-130 aircraft can be outfitted with 2 miniport refueling
tanks (2,000 gallons each) and serve as a bulk refueler to forward areas.
This system is good in that it allows direct delivery of bulk product
from plane to bulk refuelers or to bulk storage and does not require a
quantity of containers as in the case of the 500-gallon non-vented oon-
tainers. The system is, however, slower than the use of 500-gallon hon-
vented containers ir1 the turnaround time required.

Observation: Petroleum distribution courses should cover the strengths
and weakne3ses of the flying tanker system of bulk fuel delivery,"

SOURCE: Headquarters, lst Logistical Command
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"Oi= WABMIC trailers inwcrease efficiency of truck un•its,

PAso~gg : Medium truck companies am be issued a c00n supplemet of
smiailrs with authority of Theater Commander. Light truck companiescan be supplemented to allow .11 task vehicles to have a trailer. f-

perience has shown that units with WABTOC supplemented trailers are more
flexihle and productive.

. All truck units should arrive in-country with WAPTOC
trailers or as soirn thereafter as possible be issued WABTOC trailers."

SOURCE: Headquarters, lot Logistical Comaund

Modification of MA2 Truck.

',•c Power steering pumps for M51A2 trucks.

DjNJ : This unit experienced a high rate of failure of PQWer
steering pumps on M51A2 trucks. An adapter plate was manufacttured wich
permitted mounting of the power steering pump from the 1452 truck. Thin
has proved satisfactory.

Oer~vation: The power steering pumps of M51A2 trucks needs moditicatioax
to provide a safer vehicle which will withstarn normal Xield u"e.,4

SOURCE: Headquarters, 87th Engineer Battalion (Construction)

Resuited FaUiuqet for Roll-on/R*ll-off Operations.

"I : If Roll-on/Roll-off operations are to be conducted, the v6seel.
involved must have special equipment.

Discussion: RO/RO vessels are supposed to be equipped with spevial handiing
eqaipent. This equipment consists of a spotting dolly, Colemanr Tractor,
and two (2) Walters Tractors. To date, the full complement of equipment
has not been available and in all cases ihere the equipment has been
available, there have been mechanical problems. In addition, the Walters
Tractors have not had enough power to pull loaded trailers up the ramps.
A tandem tow utilising an M-52 tractor attached to the Walters :'jactor
was necesary. An M-52 tractor raises vans to a height that will not
clear the overhead on exit from the lower hold.
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Observations The &un==t of time on berth for RO/RO ressels could be re-
dtood tf adesuate speoa1. equiapent Is placed aboard each Yessel to as-
mist, in the dischar~ing and loading of trailers."

SOME: Heidquarters, 4th Transport-tie-,n 0ammand

3. ~ Coulmioatiohls.

""idat: MD-)39 maodlators fail frequently.

M ivit ino. unit has had a high deadlint rate of 10-2.39 xodul&tors
ini the AN(GRC-26.

a '1z an emergency, and if all ND%39 modulatoro are inoperativ.,
& a1-5 can bo used to audio sh+ft the T-368 traeasitter for eoffective MATT
operatione. in such woa, each stat3lon In tae net must be twing the 'H-5

SOURLE: tleadquarte1r, 5th Signal Battalior

b. ilec t _Lq4~g"p.

"t"p•ei Effect of he,.t, dirt, and humidity upon electronics.

Discussion- Electrical equipment by its very nature is sensitive to many
of the elaennts, not the least of which are heat, dirt, dust and humidity.
To *ombat i.hese enemies of electronic equipmeat, W'ere are a mvriety of
itew within the inventory of the United States Army Air-conditioners
effectively combat all three problems., A combination of oloctric fans wd
clean filters are a good substitute foi- air-conditioners. First, echelon
maintenanco helps prevent problem and errors and lessons the chance of a
"major breakfio•n. A shelter conctructed over and/or around a shelter or
van heips to overcome the heat problem. The Araq has also developed semi-conductors subetitvtoeo for a few tubes that constantly fail due to ex-

I I ces~iv heat.

Ingenu0ty alo1g with initiative, and use of replacement parts,

reduce circuit outages due to tropical climate."

SOURCE: Headquarters, 69th Signal Battalion
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G. _@MUaus to Reduge the EfZeot of Tronoial Climate on TeXle21o Cir-cuit..

"lint Climate causes circuit outages of TH-5/70.

Dia uegiaon: Extreme heat, high humidity, and dust have been found to be
factora contributing highly to teletype circuit outage@. It has been
noticed that the terminal telegraph TH-ý/M,, which produces a large quantity
of heat itself, is susceptible to the hot, humid weather of Vietnam. To
alleviate the problem, it is necessary to provide cooler operating con-

* ditions. * he following is a list of suggestions to provide a cooler at-
mosphere,

(1) Air condition the vans and huts where TH-5/f's are used.

(2) In terminal telegraph AN,/4B-29, if TA 182/U's are not needed, re-
Smove them to allow more air to circulate around and through 7H-5/TM.

(3) In AN/MG-29 or other types of huts or vans where 7H-5/TG is
mounted flush with ceiling, lower shelf when possible to allow rising hot
air to escape. It would also be helpful to have this shelf made of per-
forated material to allow air to circulate up through TH-5/7X.

(4) Move TH-5/I to cooler area if circuit characteristics are not
changed by longer wires and the move does not create a security violation.

""lation: When steps have been taken to cool terminal telegraph
Th4/10 crcuit outage drops considerably."

SOURCE: Headquarters, 69th Signal Battalion

d. JiF Circuits.

"IeM: Emergency Power Source for VHF.

Discussion: Gasoline generators PE-75 are being used at each firing
battery's VHF station as an emergency power source in the event that
the firing units' power generators are down for more than a few minutes.
The organic generators (10KW) for the VHF'a have been very unreliable
due to the lack of qualified maintenance personnel and parts needed to
maintain them in operating condition. At present, the firing unit's main
power generators are being used to power the VHF stations.

bservation: The PE-75 power unit is simple to maintain and provides
reliable power for extended periods. Experience has proven that downtime
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has been greatly reduced on VHF circuits due to this emergency power
source."

SOURCE: Headquarters, 6th Battalion, 71st Artillery

Se. VHF Svutems/pMAnnimn aN Engineering.

"Ilte: Practical experience in pluming and engineering VHF systems has
proven that techniques taught in the service schuole are not necessarily
valid, and that these techniques should not be considered as hard and fast
principles.

Dissmisg: A great number of VHF systems, established in the II CTZ,
would not work if profiling and frequency engineering principles are ac-
cepted as gospel. Higher frequencies in C band sometimes give better
obstacle gain systems than A and B band frequaencies. System have been
established over terrain that should have completely blocked or absorbed
the signal. Other unusual techniques have been used; for example, bend-
ing the antenna skywrd has been successful in som instances in over-
coming obstacles in the near foreground of the antenna. The technique
of bank shots in valleys is also working well.

Observation: VHF system planners and operators should use ingenuity
and take advantage of the unusual propagation effects that appear to
exdst in Vietnam. A research program by appropriate DA agencies may
provide added valuable techniques in HF systems engineering."

SOURCE: Headquarters, I FFORCEV

f. Color Codigi of Cables.

"Item: Cable Installation.

flD DD j: In many areas of Vietnam, large engineer construction ef-
forts are under way. At the same time, communications must be provided.
As a result of the construction effortis, many coamunications cables have
accidently been cut by construction eqiipment, trucks, etc. In order to
minimise outages and decrease restorat:Lon time, cable should be marked.

Observation: Since plastic cable tags are practically nonexistent in
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Vietnam, color coding cables with spray paint has been an effective ex-
pedient."

SOURME Headquarters, 41st Sigal Battalion

g. Toletmmwiter Tnsitter.

"%% Defective Sensing Device - Teletypewriter Transmitter AN/FGC-70X.

R Sensing Device on Transmitter AN/FGC-7o has tendency to
malfunction; i.e., failure to turn off motor unit upon completion of
tape feed. This malfunction has caused excessive overheating of the
motor unit and il eventually cause arcing of the motor winding.

Suan•ti The difficulty is best rectified by personal supervision
* over the apparatus. The practice of having the shift supervisor con-

tinuaily check the performance of the transaittez to insure that they
are operating correctly has proven most effective in eliminating this
deficiency. A close record in maintained on machines that repeatedly
fail, and these have been promptly removed for maintenance."

SOURCE: US AriW Strategic Commnmications Conuand (Vietnam)

h. HF Radio Freauenc=:ie.

"J : Reliability of HF frequencies.

Diegugion: It has been experienced that even with careful planning and
proper use of HF propagation charts, frequencies still prove too erratic
to schedule 4S1 time basied an chart data.

Qbseratio: Careful planning of frequencies is of the utmost importance,
but operators must report fading ivnediately and QSY frequencies only when
they fade. Several frequency changes may be required to find a workable
frequency at any given time. Close coordination between NCS and net
stations is imperative for good QSY procedures and net efficiency."

SOURCE: Headquarters, 9th Signal Battalion
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1. Transmitter AN/FGC-70X.

"Items Arcing Transmitter AN/FGC-70X.

D: The nonsynchronous motor of the transmitter AN/FGC-70X
developed severe arcing causing rapid pitting of thj contacts.

Observatins The fabrication of a variable 16-18 ohm, 300 mtt resistor
from the heating element of an electric iron, and installing the resistor
in series with the contacts reduced the arcing to a level that permits
continued operation until symchronous motors can be obtained."

SOURCE: USA Strategic Communications Command (Vietnam)

J. Patching Panels.

"Item: Maximum use of normal-through initial circuit arrangement in
communication patching panels SB-6. /kRC and SB-675/MC.

: When installing a communication patching panel in a rela-
tively fixed location, it has been proven to be well worth the time and
effort to collate circuits on a frame or on junction boxes to allow normal-
through circuitry in the patch panel. This procedure simplifies future
patching and allows for easier identification of circuits than on a
crowded patch board.

Observation: Planning for normal-through circuitry pays dividends in
ease of monitoring, trouble shooting and circuit rerouting."

SOURCE: Headquarters, 69th Signal Battalion

k. G.

"Item: Equipment Grounding.

Dlecein: Difficulty has been encountered in obtaining a good ground
in many of the signal sites located throughout Vietnam. Rain improves
grounding, but in many instances an unsatisfactory ground still exists.
To correct this problem, ash fill wae placed around the ground rod and
a ferrous salt solution added daily. This process produced a stable
ground potential.
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Obeeratipa: An adequate ground can be obtained by utilising an improved
grounding technique."

SOURCEi Headquarters, 69th Signal Battalion

1. )eninal Telearaph Th-5I/G.

"ILte: Telegraph terminal 11i-5/MI operation in HF remote syst•m.

: The use of Telegraph Terminal TH-5/TG in HF radio to
comunications center remote systems was first used in tvo-wire mode
of operation. Most of the system would garble after a short period
of operation. When the remote systems were changed to four-wire mode,
operation proved to be much better.

Qgftiga: The reliability of the ?T-5/M1 in four-wire mode improves
operation sixty (60) to seventy (70) percent over the two-wire mode."

SOURCE: Headquarters, 69th Signal Battalion

m. Teah Control Vans.

"Item: Fabrication of Tech Control Vans.

Discussion: There was an emergency requirement for tecA control vans.
None were available in the command.

0bservation: Two were fabricated using resources within the command.
"H" Details (Jack Assembly) were required for VF patching. No I'M
details were available. "N" details (Jack Assembly) were modified to
function as "M" details, making possible the construction of two control
vans within 19 days to fulfill an urgent requirement.',

SOURCE: USA Strategic Communications Command (Vietnam)

n. Switchboard Cord Life.

"1tea: Eccessive Wear of Switchboard Cords.
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2&12gMj: The arrangement of local lines and trunk appearances on a
multi-position switchboard has a direct effect an the lif expeotancy
of switchboard cords. Cord wear was excessively high in two central
offices arrnged in four (4) panel multiples because trunk groups ap-
peared only oan every other panel. By relocating the trunk groups to
appear on each panel, the reach of the operator w•s shortened and cord
wear ws considerably reduced.

Observation* : The life expectancy of telephone switchboard cords of
multi-position switchboards can be considerably lengthened by relocating
the trunk groups to appear on each panel."

SOURCE: Headquarters, 69th Signal Battalion
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Section IV

A SMWRY OF IMS0NS LZARNED
",GENERAL,

1. The &Yironment.

a. Climtic Effeots.

"It-m: Open Storage.

Disogg : Current practice for open storage is to prepare the surface
by compacting several thick layers of laterite, a low grade ore and clay
type soil. In an effort to conserve storage space, palletised rations
were stacked three pallets high. Similarly, POL drum products were
stored four drum high in some cases.

Observation: Laterite surfaces which become vat in tropical environment
do not provide a stable load-bearin surface. '11de results in a shifting
of weight and the ultimate collapse of the stack of rations or raw of

drums. The optimum height for rations is tw pallets high and drum.
should not be stored higher than three."

SOURCE: Headquarters, Supply and Service Battalion (DS)(Prov)

b. Heat duction.

"t&M: Reduction of Heat in Conex Containers.

D juasi: Due to the extreme heat generated in this climate, soaws
units have painted the tops of the conex containers white in order to
reflect the heat and lower the internal temperatures. It is coumon for
conez containers to be utilised as mail rooms and the white surfaces
provide some relief for the mail clerks.

: Conex containers which are frequented by personnel or are
d for the storage of items susceptible to high temperatures should be

painted so as to reflect heat."

SOURCE: Headquarters, 98th "uartermaster Battalion (GS)
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c Vietnamese DrivinR Customs.

"Item: Drivers Anticipation of Vietnamese Driving Actions.

Disnuehion: After many thousands of miles and many months of driving,
the 5-ton truck drivers have observed many actions peculiar to Vietnamese
drivers alone.

Observation: Vietnamese military drivers in most cases will drive more
to the center of the road than to the right side. It has been founr1 that
it is better for the American driver to slow down and pull to the right
as much as possible rather than try to hold ground and force the Vietnamese
driver to the right. The Vietnamese military driver has a bad habit of
tailgating and it has been found safer to pull over to the right and allow
them to pass rather than speed up to get away from them."

SOURCE: Headquarters, llth Transportation Battalion (Terminal)

2. Deployment.

a. Deployment.

"Item: Deployment of a Medical Group.

Discussion:

(1) Ihis headquarters strongly supports the inclusion of the Medical
Corps coumanding officer in the advance party of all patient care units.
Headquarters, 68th Medical Group has now received units with MSC Execu-
tive Officer in advance party or with MC Commander. There are usually
questions of facility design, staff supplementation, medical supply and
equipment to be answered by the advance party which are best handled by
the MC Coumnander.

(2) The 36th Evacuation Hospital, despite the disadvantages of early
packing and shipping of equipment, late fill of personnel and some ap-
parent confusion has performed extremely well to date. It was fortunate
in having a partially completed set of temporary buildings available
upon arrival# It was doubly fortunate in havWng very vigorous assistance
from Vung Tau Support Command which continuously gave the hospital
priorities for resources needed. Its accomplishments to date demonstrate
that a hospital which on 1 December 1965 was about as unready and under-
manned as a hospital could be can be deployed and rendering effective care
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120 days later. The many who contributed to this achievement deserve
considerable credit.

(3) The delayed deployment of professional complements for hospitals
has been previously considered. In the case of this hospital, the time
after arrival of professional complement on 10 March 1966. This was
about optimal lead time. Longer would bring boredom and loss of morale
to professional staff. Pushing them to work Lomediately upon landing is
possible but leads to heightened confusion, duplications of errors al-
ready learned by others and early fatigue. PIecomended timing for the
arrival of professional complements to be the expected operational date
of facility which, in Vietnam, has depended upon engineer construction.
Ten to fifteen days prior to anticipated operational date is recommended
for landing of professional complement. This phasing should be feasible
during the later and more orderly phases of an operational buildup.

(4) Based on experience with other hospitals, the 36th Evacuation
Hospital was provided with augmented equipment for tropical operation
from in-country resources, including additional refrigeration, fans, air-
conditioning, ice making machines, and power-generating capacity. The
magnitude of the augmentation is similar to that reported for the 93d
Evacuation Hospital.

(P) The reported confusion as to final destination reflects in part
difficulties in communication of decision changes up through higher
echelons to DA.

Observation: The subject of timely revisions of Medical Equipment Sets
will be continuously considered based on experience in Vietnam. As
equipment in excess of TOO is requested by each unit, its justification
is reviewed in the medical command echelons. Certain consistent patterns
are evolving which, after more experience, will permit recommendations
for increased items to be standardized. After another half year of ob-
servation, the validity of these reconmnenditions should be firm and will
be proposed by this headquarters."

SOURCE: Headquarters, 68th Med! cal Group

b. rjbi2• n.

"Itm: Overseas deployment with sufficient publications.

Disgu : A tendency to leave seldom used publications and regulations
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in CONUS should be avoided whenever possible. It is not unusual to wait
60 to 90 days after placing a publications order to receive requisitional
items. Requisitions must be sent to either Japan or back to CONUS, and
the delay is almost inherent.

Observation: Units departing CONUS should be encouraged to bring all
publications and regulations available upon departure."

SOURCE: Headquarters, 70th Medical Battalion

c. Climatic TOE Item.

"Item: Tent liners, tent stoves, and space heaters.

Dicussion: A medical unit deploying to Vietnam should not be required
to bring with it all TOE items merely because they are on the unit TOE.
Cold weather items such as tent stoves and tent liner is a good example.
Tent liners provide insulation against heat as well as cold. When medical
units are required to use tents, a tent liner will make the tent a more
comfortable environment for patients and personnel.

Observation: TOE items should be examined with care to determine their
mission usefulness in Vietnam. When not needed, they should not ba
brought to Vietnam. All deploying medical units bringing tents should
be sure to bring the liners for their tents."

SOURCE: Headquarters, 32d Medical Depot

d. Packing Lists.

"Item: CONEX Packing List.

Discussion: Upon receipt of CONEX containers at Bien Hoa, it was found
that packing lists prepared at Fort Hood were inadequate to determine
the contents of each CONEX. Therefore, valuable time and man-hours were
lost unpacking and searching CONEX containers to locate items of immediate
needs.

Obser ation: A detail packing list should be prepared in sufficient
copies to place one in each CONEX container, one retained by the individual
section chief concerned and one by the unit supply officer."

SOURCE: Headquarters, II Field Force Vietnam
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s. ntage.

iagiu n: The shortAge of general purpose tents in the local supply
ystem presented a problem in obtaining sufficient tentage to billet the

main body personnel.

Obaervati ':entage for thia purpose should be shipped in the Red TAT."

SOUIXE: Headquarters, :I Field Force Vietnam

Ua. l~ Locationse.

"Ii' Replacement Procesesig Centers.

Diegelen: Replacement facilities in combat sones ar characterised
Dy large numbers of imarmed troops billeted in combat areas. When tbese
units are located near vital suppl facilities or priw military targets
(such as helicopter pads), dleastroua results can occur in the eveit of
an ener attack on the primm target.

O r g: Mat replacwent type uits8 ad similar groups should be
located in secure areas, but a reasonable distance from petrolevm storage,
aircraft parking, large headquarters, and like locations."

SOURCe: Headquarters, II Field Force Vietnam

"Utm Generator Loadinr.

•gge : Inveetigation of ceveral power plants han revealed that most
generato* ,,& re operating at los' than 50% of rated capacity. This is de-
trimental to t1, usit and shortens lifo span by causing excessive wear on
parts. .nen'..~ore are better utilI med by operating them at near capacity
with small overla.4d for short period* of tive.

OboaAtion: Generators stwuld be installed based on peaking loads and
not oan total connected load Wh'h Is never obtained."

SOURCE: Headquarters, let Logistical Comand
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* ~ ~ ~ ddtvionalntMOB~ 'Traiyvning

PA@4sgni The buildup of US and Allied Forces in the Republic or Viet-.
nam. has placed a great requirement upon the Signal Corps to provide the
necessary communimcations.* The coummuication network that has been installed
in the Republic calls for highly-trained personnel to operate and maintain
the various types of complex eqiipment. One such 140$ is 3lM2O/31144,
radio re2..a/oarrier attendant. Presentl~y, personnel selected for training
am a 31M receive 8 weeks instruction at Fort Gordon., Georgia,, covering the
basic Installation,, operation, and maintenance procedures for tactical
radio/carrier equipment. Upon assigtment, to a unit, these EM must undergo
extensive additional 1408 training to become proficient operators. *Items

such as voice/telegraph interfacing, operation of power generators, to
include a Limited knowledge of troubleshooting and repair methods, and
circuit trouble isolation/restoration measures are a part of this ad-
ditional. training. Norma:Lly, this training can be accomplished through
OJT; however, the situation in Vietnam prevents this type training am
techn~icaJIy proficient personnel are needed to operate and maintain the
vV.al cozmmunicatione links immediately upon arrival in Vietnam.

Observation: To better train personnel, the following suggestions are
submitted:

(1) The 31Y). course at Fort Gordon, Georgia be extended from 8 to 10
h ~weeks. The additional instruction period could be utilized to familiarize

the student with the items mentioned above.

(2) That a 1406 refresher course be initiated in Vietnam to further
train these personnel. This concept has been utilized in USAREUR for the
last several years with excellent results."

SOURCE~: Headquarters, 4+1st Signal Battalion

b,. C!Rgratore TraininR.

"Item: Operator. of Military equipment had insufficient training to yield
maxi.mum output of their equipment when commuitted to a full-time mission.

Discnssion: Operators of equipment were not sufficiently trained nor had
sufficient practice in operating the equipment they were assigned to main-
tain and operate. This resulted in a higher 'than expected deadline in
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equipment. This could have boen avoided had these individuals been re-
quired to operate and maintain this equipment under sustained operation
prior to deployment. This operator weakness was especially prevalent in
truck drivers operating in deep and; construction equipment operators
of full-tracked tractors, wheeled tractors, scoop loaders; and rough ter-
rain NIE operators. This lack of training, in addition to increasing
mechanical failures, impaired the mission by reducing the amount of work
produced. One prime eample was an Engineer heavy equipment operator who
graduated from service school at Fort Leonard Wood, Missouri. When asked
how many hours he had actually operated a full-tracked tractor before ar-
riving in Vietnam, the operator stated, "'about 8 hours."

2be•tm: Personnel should be given more training (practice) in oper-
ating equipment under extrem conditions prior to being sent to Vietnam.
This training should be given to the individual in service schools and
units should undergo refresher training prior to deployment. This train-
ing should be on equipment similar to that utilized in this comiand."

SOURCE: Headquarters, US Army Depot, Cam Ranh Bay

c. Thcticsa. Trainin, for Qurtermaster Units.

"Item: Preparation for Overseas Movement.

D: Quartermaster support units receive very little, if any,
tactical training prior to deployment overseas to a combat zone. One
unit of this battalion (624th W Co (DS)) requested such training prior
to deployment with emphasis on defensive tactics. *The unit was assured
that support type units would be well protected and, therefore, did not
need this type of training. However, personnel of this battalion have
been involved frequently in armed convoys and have been integrated into
infantry perimeters of defense in their om base camps. All support units
provide their own security and man their own defensive positions.

Observation: All personnel in support type units should be given adequate
training in defensive tactics and techniques prior to deployment from
CONUS."

SOURCE: headquarters, Supply and Service Battalion (DS)(Prov)

d. Owrtor T .

"LtM: Training Motor Vehicle and Generator Maintenance.
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DjgcussiS: Preventive maintenance on vehicles and generators presents
a major problem to oomandere at all levels. Replacement personnel of
all grades lack adequate training Jn the proper maintenance procedures
outlined in individual equipment technical manuals and TM 38-750. This
lack of training has resulted in a significantly higher equipment down-
time on equipment urgently needed to meet extensive comnunications re-
quirements. Operational conmitments tax the unit's capability to pro-
vide this additional training in the field.

Observation: Replacement personnel should be required to be fully aware
of operation maintenance requirements prescribed in TM 38-750 and appli-
cable TM's prior to deployment."

SOURCE: Headquarters, 41st Signal Battalion

5. Civil Affairs/Civic Action.

a. Civic Action.

"Item: Civic Action.

Discussion: Civilian personnel without bonafide illnesses are showing
up for medcap treatment.

Observation: Discretion must be used in issuing free MEDCAP supplies
to Vietnamese healthy civilians who request treatment and thereby delay
treatment of the bonafide sick."

SOURCE: Headquarters, 2d Brigade, 25th Infantry Division

b. Troop Support for Rice Harvest.

"IIIm: RLce harvest Tuy Hoa.

Discussion: A plan was formed to allow harvesters to carry the rice to
designated collecting points. At these points a private Co-Op would pur-
chase the rice from the harvester and the rice would then be transported
to government warehouses in secured areas. The individual harvester would
be permitted to retain enough for the needs of his family.
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In practice, theme procedures were not workable. Efforts to secure
the harvest on the part of the troop units were successful. However, the
efforts to buy the rice from the harvester failed completely. In order
for the CoOp to purchase the unmilled rice at or below the government
ceiling price, it could not afford to pay the harvesters what they wanted.
Consequently. the bulk of the rice remained in the hands of the harvesters.

When it became apparent that the Co-Op system would not work, the
province chief arranged for the harvesters to bring the rice into one of
the designated hamlets which was located in a secure area. Thus, the
bulk of the rice was moved into a secured area in the vicinity of the city
of Tuy floa.

The province chief stated that he was going to control the rice by
insisting that everyone declare the amount on hand and then check to in-
sure that no excess amounts went undeclared. 'I.Iii was considered in-
adequate.

LQAe t : It was recoumended that in the future, prior to committing
troops to the socurity of a rice harvest, that a practical plan for more
detailed coordination be made among all interested agencies prior to the
completion of detailed plans by any of them. MACV should encourage the
GVN to give province chief legal authority to take and store the rice for
the owner giving him a credit for the rice he gives up for storage. He
should be permitted to retain on hand only enough for his family for a
limited time (one month) and he should be made to adequately jusbify any
excessive withdrawal of rice from the central storage facility. Price
controls should be established to avoid speculation and severe penalties
imposed for violations."

SOURCE: Headquarters, I Field Force Vietnam

c. MidimaliAdministration.

"ltm: Adequate Interpreters for MEDCAP Program.

(1) The necessity for adequate interpreter service at all NEDCAP Pro-
grams is essential. The best of American medical aid is near worthless
without the presence of skilled interpreters. Valuable medical time has
been lost because of failure to have sufficient qualified interpreter
personnel present.
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(2) It would be extremely valuable if MEDCAP program could be operated
through the normal siesta period. When medical personnel travel long dis-
tances to perform MEDCAP programs, it in disheartening for the medical
personmel to have to sit through a 2j to 3 hour siesta during the heart
of the d-y. It would appear that patients are not averse to continuing
treatment and examination through the siesta but ob lections are from local
assistants.

Observation: It is essential to establish Refugee Control Points near
the tactical operational area and to evacuate refugees to these collection
points as soon as the tactical situation permits. When available, heli-
copters provide an exce'J.ent means of evacuation. Speedy evacuation re-
leases the comnander of the burden caused by the presence of civilians in
the operational area, and reduces the chance of noncombatant casualties.
Any RF/PF forces in the area are an excellent source of security for the
refugees until and during evacuation."

SOURCE: Headquarters, let Brigade, 101st Airborne Division

6. Psycholoptical Operations.

a. Psechological OPerations.

"Item: Use of Leaflets.

Discussion: Leaflets are not too effective as a large percentage of the
farmers are illiterate. They -hould be passed out to villagers literate
enough to read them to other villagers or by attached interpreters.
Public address sets mounted in vehicles or helicopters with Vietnamese
language tapes are more effective than leaflets."

SOURCE: Headquarters, 2d Brigade, 25th Division

b. Use in Tactical O0erations.

".Item: Application of Psychological Warfare efforts.

D!ecuaegon: There in a psychologically propitious m==ent when an enemy
soldier is mentally prepared to rally. This mment varies with each
individual and with the tactical situation. Therefore, constant xoseur
to allied propaganda efforts is necessary to insure that an enem is pre-
mented with a rallyin appeal at the time most favorable for him.



Observation: In order to obtain mamimun results, the enemy or potential
ene= must always be kept on the psychological defensive by continuous
pounding Ath leaflet and loudspeaker appeals, especially in conjunction
with tactical operations."

SOURCE: Headquarters, lot Brigade, 101st Airborne Division

"It.o. Use of aerial loudspeaker broadcasts.

Dicussion: Because atmospheric conditions such as temperature, surface
wdnds, etc., can adversely effect the quality and clarity of aerial loud-
speaker broadcasts, it in imperative that the broadcast be checked with
friendly ground eWiments closest to the target area to insure effective-
noes.

Observation: The psychological aircraft must effect coordination and
communication with friendly ground elements to adjust his broadcast
altitude and volume prior to each mission."

SOURCE: Headquarters, lot Brigade, 101st Airborne Division

7. Personnel and Administration.

a. Adjuetkng tho DEOS, HgM.

",n: DEROS Humps.

icugi: The input of numerous company aise units in a short period
of time has caused unfavorable peaks in DEROS within subordinate unite.
Internal shifts are ideally made soon after the new unit arrives. The

established companies can absorb new arrivals in rather large percentages
(up to 30% or 35%) and soon regain full mission capacity. This procedure
causes Minimum impact on operational capability of old and new units and
assists in reducing these peaks.

bservmati: Immediate adjustment through transfer of personnel, both
officers and enlisted, must be made at battalion level soon after ar-
rival of new aviation units."

SOURCE: Headquarters, 17th Aviation Group and Headquarters, 52d
Aviatin Group
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b. Logistics.

"%M: Shortage of Personnel, AMC.

Rioaulgaon: Without sufficient trained personnel on hand to accongplsh
the assigned mission, short cuts must be taken which hare drastic effects
later. In the area of aircraft supply in Vietnam, mMW required functions
could not be performed due to the lack of sufficient trained warehousemen,
stock records personnel, EAM operators, and supervisors. This means im-
proper utilization ias made of the limited storage space available. To
correct this at a later date requires many additional manhours and in areas
much as demand data reconstruction was impossible.

Observation: Many of the problems existing today in aircraft supply sup-
port in Vietnam results from the critical shortage of a sufficient number
of qualified personnel assigned in the past. Programing the required
trained personnel into a supply unit must be accomplished prior to expand-
ing into & large scale operation supported by an EAM operation. Each area
must have personnel rsady to assume the required functions or the overall
"system will not provide the desired results.'"

SOURCE: Headquarters, 34th General Support Group (AYAS)

c. Understrenjth Units.

"Item: That no understrength units be sent to a Theatre of Operations
with the assumption that they will use indigenous labor until it is cer-
tain that such labor is, in f~ct, available.

Discussion: An Engineer Supply Point Company mas sent to Cam Ranh Bay
organized as a 1ype B unit, i.e., with only sufficient US personnel to
supervise a large number of indigenous personnel. This unit never re-
ceived a native labor force because virtually none was available. As a
consequence, this unit vae unable to perform its mission without large
assignment of labor details from other units which impaired their missions.
Furthermore, efficiency ot the Supply Point Company suffered from the
traditional problems attendant on temporary detail type personnel who were
sent on the detail because of their uselessness in the parent unit, etc.

Observation: That Type B unit should to organized and used only where
there is an adequate labor market to provide the necessary native labor."

SOURCE: Headquarters, US Army Depot, Cam Ranh Bay
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d. Unit Aet. atiUi.

"%K: Early reporting date of personnel to a newly activated HHD in a
into of manpower.

Di••asion: A headquarters detachment can be activated, equipped and
suppies obtained and necessary administration accomplished by a supply
officer, aduinistrative officer, and five (5) or six (6) enlisted per-
sonmel. In the 44th Medical Brigade Headquarters, the service of 85% of
officer personnel was lost to full military use for 2-3 months. Ex-
perience of this brigade headquarters indicated that personnel are not
required at their post of activation until 30 days prior to deployment.
PON/POR requiremnts should be fulfilled at home station prior to transfer
to alerted units.

.2sogtio: Command and control detachments (MOE 8-500 series) do not
need personnel fill until 30 days prior to deployment."

SOURCE: Headquarters, 44th Medical Brigade

"Ij: Payroll for Class A Agents.

pigga : The requirement for Class A Agents to report to the Division
Finance Officer to obtain their payrolls results in eacessive travel time
by individual agents.

as .rfat : Finance Courier Teams have been provided by the Divieton
Finance Officer to bring payrolls to the base camps. This has resulted
in a savings in man-hours and aircraft utiliuation and has delivered the
payroll to the Class A Agent on a more timely basis."

SOURCE: Headquarters, let Infantry Division

f. Administrative Contract Team.

"am: Coordination on administrative matters betwen the battalion and
the firing batteries is hindered by distance and poor comunications.
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Discussin: 'The tactical situation frequently dictates the dsepoiymnt
of the firing batteries to locations distant from the battalion and
distant from each other. Communications, more often than not, are non-
existent with these outlying positions. This situation can result in
missing deadlines on reports to higher headquarters, unused promotion
allocation, unused R&R allocations, and delayed passage of emergency
matters of a private nature.

Obseatio: A contact team approach has met with some success in main-
taining administrative contact with distant units. The team, composed
of staff representatives, travels to the batteries to resolve admini-
strative problems or to assist in any way possible.

SOURCE: Headquarters, lst Battalion, 30th Artillery
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APPENDIX I

"LESSONS LEARNED IN VIETNAM,
29 JANUARY - 28 FEBRUARY 1966"

Leisson* , 92 JDUArY - 28 February 1966 ms

published by COmmanding Officer, 2d Brigade Task Force, 25th Division in

March 1966. This brigade is located at Cv Chi along with other combat

elements of the 25th Infantry Division.
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ENEMY TECHNIQUES

1. The VC as an Enemy. Engagements with the Viet Cong Forces in-
dicate that they are fairly well trained, organised and adequately
equipped for their mission. Marksmanship has generally been excellent.
Viet Cong probing and harassing actions against friendly CP's and
perimeter security forces have been conducted between sunset and 2400
hours or from 0500 hours until BMNT. Contact with the ;iet Cong at other
hours has been a result of US initiated action or from isolated snipers
as a rule.

The enemy's general tactic is the ambush, employing mortars,
machine guns and rifle grenades. If cornered, the Viet Cong will fight
but more often they will disperse into emall groups and melt into the
jungle or countryside to fight another day.

2, Location of VC Forces. When conducting sweeps, ambushes or
saturation patrol operations, particular attention must be paid to trails*'
draws, bases of hills and streams. During darkness, the Viet Cong travel
trails almost exclusively and are normally thoroughly familiar with all
the trails. Viet Cong camps are generally close to major trail networks
and water. Constant pressure can be applied to the guerrilla by hitting
his camp sites and keeping him off guard.

3. VC Firin Positigns. Viet Cong firing positions are often
characterised by outstanding camouflage, good cover to include small
caves in foxholes as protection against overhead fire, small firing ports,
ideal site selection such as strategically-located trees for snipers or
low grasing fires. Often the Viet Cong dig right into the middle of bam-
boo clusters or into the backs of giant ant hills. These likely areas
should be the targets for reconnaissance by fire. Spider holes along
rice field dikes are often used by the VC when it is to his advantage.
Stream banks in contested areas are lined with trenches and fighting holes
and provide a concealed escape route for harassing and delaying forces.

4. Orientation of.VC Defenses. The Viet Cong make good use of
terrain and orient their trench works and defense parallel to friendly
defensive position and most probable avenue of approach into the area.
For example, in Operation PADDY BRIDGE, a recently-conducted search and
destroy operation, friendly forces were required to attack VC fortifi-
cations frontally as foot movmnent in any other direction would have ex-
posed our units in open terrain for an excessive distance. Such maneuvers
must closely fo" f the air and artillery preparation. In planning oper-
ations units i ake full advantage of US superior mobility in the form
of armored persoiael carriers or helicopters to attack Viet Copg defenses
in least heavily defended direction. Extensive trench syst. mand fight-
ing holes line the majority of the stream banks, usually well concealed
under trees and bushes.
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5. VC Fires. This Brigade has found that when the Viet Cong open
fire, it is generally from at least two directions and often from three.
Fires are continued until engaged by fire or a friendly element i.
maneuvered toward the direction of fire. I mmediate reaction against
these harassing VC fires has resulted in suppressing the enem fires and
minimized friendly casualties. It is felt that the Viet Cong are quick
to detect US weaknesses such as "bunching up" and the overextension of a
position, then react with grenades or mortars. During MEDEVAC of
casualties in an unsecure area, the Viet Cong has attempted to maintain
contact by all available forces. In addition, mortars and rifle grenades
have been fired into the evacuation area. Action must be taken by
friendly forces to secure the LZ from enemy ground fire prior to the
landing of MEDEVAC helicopters.

6. VC Sniners. The Viet Cong are very skillful in sniping from
well-camouflaged tree and ground positions. They normally get off a
quick series of well-aimed shots and then either cease fire or move to a
new location. Experience has shown that the Viet Cong frequently employ
snipers in three man teams using mutually supporting positions in a tri-
angular configuration with about 50 meters on a side.

7. VC Trail Watchers. ihe enemy trail watchers fire single shots
to signal the direction or movement of a friendly unit.

8. VC Decention Techniuese. The VC take advantage of the kill em-
phasis, employing deception techniques such as deliberate exposure at
far distances, prolonged sniper fire from a position, or open smoke fire
to bait patrols into ambushes, crosafires and booby jtrapped areas, or to
steer them away from established base camps or other guerrilla facilities.

9. Enemr Jamaint of Radios. The eneny normally exercises his jam-
ming capability during critical phases of an operation such as air strikes,
artillery preparations or medical evacuations. Units must be alert to
switch to the alternate frequency without order.

10. VQ Countermortar Techniques. The Viet Cong often fire their
mortars at friendly positions when these units are firing their indirect
weapons. This makes countermortar radar detection difficult and causes
confusion sometimes leading to a cease fire by friendly elements in order
to investigate the possibility of short rounds having beau fired by friend-
ly weapons. This practice should be carefully explained to all personnel
so as to maintain confidence in our indirect weapons. It also underlines
the importance of shell reporting.

ll. VC Mortar Rsaiatration. The Viet Cong appear to be uming high
airbursts to register their mortars. They are capable of placing well-
aimed indirect fire anywhere in sector without apparent pro-registration.
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12. VC Use of Mines and Booby TraDs. All personnel should be
thoroughly briefed on Viet Cong mines and booby traps, including means
of detection and methods of destruction. ExtreM6 caution should be
exercised when moving near hedges and trees. Almost all Viet Cong houses
are surrounded by hedgerows on all four sides. Knowing that US soldiers
will try to avoid the open clearing and move through a concealed route,
booby traps are normally placed at the corners of these hedgerows. Booby
traps are often placed up in trees with the ground area tbeneath also
booby trapped. They also booby trap foxholes and shell craters while
withdrawing so a second tenant runs the risk of being a dead tenant.

13. Vg Markings on Booby Traps. Red markings on Viet Cong grenades,
mines, etc., indicate that the ordnance is booby trapped. Normally,
they use an instant fuse which prevents one from getting far enough away
before it explodes; therefore, such ordnance should be destroyed in place.

14. Vp Command Detonated Mines. Command detonated mines are se-
lectively em•ployed against lucrative targets by the Viet Cong. In one
instance, several individuals passed a given site without incident but
when the company command group reached that location, a command-detonated
mine vas exploded at the exact moment that it would inflict maxim=
casualties.

15. VC Mine Tactics. The Viet Cong place antitank mines along roads
and trails capable of handling wheeled traffic. They also place anti-
personnel mines on defensible terrain nearby so that infantrymen taking
to the high ground to protect a disabled vehicle are subjected to de-
structive devices.

16. VC Tunnels and Fortifications. The types of fortifications
found were extensive trench systems, spider holes, reinforced buikers,
and numerous tunnel complexes. In fact, the Brigade destroyed over 400
tunnels during its first month of operations, VC underground tunnels
have fallen into two general catagories, clasetfled for reference purposes
as short and long tunnels. The short tunnels are 90 feet or less con-
taining two or more firing holes and air holes with 2 or 3 routes of
entry. These tunnels are mainly used by snipers as firing positions and
in most cases have one or more right angle cuts away from the original
position enabling the occupant to fire from a concealed position or
escape if detection is probable. The long tunnels, 90 feet or longer,
used as a covered route enabling a person or unit to come and go without
being detected, may have secondary tunnels leading to caches, hospitals,
classrooms, etc. The long tunnel normally has many concealed air holes
leading to ground level. The tunnel, when used as a covered route,
normally begins in Cong territory with hidden entrances or exits located
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throughout its length. Supplementary tunnels have been found to run
at right angles to the initial direction at the entrance point. Tunnel
entrances were often ettremely difficult to locate unless artillery had
ruptured the covers or a soldier stumbled over the protruding wire loop
handles. The type of vegetation found in the area iznediately around
the tunnel entrances confirmed that many of the tunnel complexes were
campleted many years ago. Unless these tunnel complexew are located and
destroyed as a unit moves forward, the Viet Cong is capable of employing
forces at any tim in multiple locations to the flanks and rear of
friendly elements with relative ease. Thorough search of theose tunnels
by the unit's trained tunnel teame prior to destruction is the only
security for locating and destroying all entrances. Experience has
proven that valuable documents and other miscellaneous papers are often

- stored in the tunnels. The tunnels were seldom booby trapped.
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INFANTRY OPERATIONS

1. Leaderghip. The importance of good leadership at the squad and
platoon level cannot be overemphasized. Priority of work in the defense
must be digging in and cutting fields of fire. Alert outposts are
mandatory. Force and professionalism of noncommissioned officers become
vital factors when troops are tired and weary. Leaders must remain calm
and firm especially during critical periods.

2. Use of Cover and Diegrerion. VC will take advantage of US troops
when stopped by using accurate sniper fire, unless security forces are
increased and are very alert. If units must stop, personnel must use
cover and stay dispersed. Open areas such as rice paddies or open fields
should be avoided when moving if possible. When units must cross these
open areas, it is mandatory that maximum dispersion be employed. Don't
forget your base of fire.

3. Occupation of Night Positions. Never occupy the same positions
during the hours of darkness that are occupied during daylight hours.
Night positions should be selected during daylight hours and occupied
under cover of darkness; never occupy the exact same sites two nights
consecutively. Good ambush patrols with Claymore mines in front of de-
fensive positions are mandatory.

4. Use of the Buddy System. Many friendly casualties have been
caused by punji stakes, snipers firing from trees, spider holes, or by
lead elements tripping booby traps. The use of two-man teams operating
on the"buddy" system greatly reduced the occurence of such incidents.
One man should watch primarily for punji stakes, booby traps and snipers
firing from holes nearby while his buddy searches the trees and the area
further to the front for snipers. 'Ihis same "buddy" system should apply
on defense. Always have two men in each position, especially during hours
of dcrkness.

5.. Reaction to Snipers., Immediate reaction to sniper fire must be
characterised by violence, a rapid return of a heavy volume of fire and
fast movement. Fire control seems to work best with about one-third of
the fire directed into trees and two-thirds on the ground. The M-79 is
excellent for use against likely targets in trees. In dense tree
growths, grenadiers must realize that rounds do not arm if they hit
branches immediately after being fired.

6. Effect of Casualties. The American soldier has a tendency of
immediately going to the aid of a wounded soldier. VC snipers have
capitalized on this and purposely wound a man to kill two or three others
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going to his aid. The immediate response should be that of laying doim
a heavy base of fire, both grazing and tree spray, in the direction of
the sniper and pushing forward to establish a secure area for the wounded
man. Personnel cannot stop fighting to aid the wounded. Aidmen must come
forward to police the battlefield.

7. Use of Anti-Sniper teams. In operations which involved clearing
and destruction of Viet Cong facilities (tunnels, foxholes, "hooches"),
roving ,"squirrel hunters" and screening forces on the outside of es-
tablished perimeter kept the Viet Cong off balance and precluded possible
sniper action against forces who were relatively stationary in the
perimeter conducting clearing operations.

8. Use of APC1a. Armored personnel carriers have been used as
ambulances and resupply vehicles with much success. These track vehicles
have provided protection for wounded while expeditiously returning them
to medical treatment. The supply track was able to rapidly carry bulk
items such as diesel and demolitions to the operational area.

9. Markdnp of Tunnels and BoobX TraJs. Personnel of attacking
companies should mark tunnels, booby traps, etc., with toilet paper or
some readil• available item to assist the following company responsible
for destruction in locating such.

10. Use of Tunnel Teams. Tunnel teams trained by the let Inf Div
Cml Off have increased the effectiveness of unit operations. Once
trained, organic personnel have systematically searched the base camp
area for suspected Viet Cong tunnels and explored and destroyed those
located. Numerous documents, weapons caches, and other items have been
discovered by these teams. A minimum of three (3) men are required per
team. One above ground and two men inside the tunnel equipped with
pistol, flashlight, telephone and wL.e, plus compass and bayonet.

.1. Uwe of APC to Clear Paths Throuah =ines or Bo-by Tran Areas.
Troops should take advantage of walking in APC or vehicle tracks or in
others' footsteps in locations where mines are being used.

12. Recovery of Weanons. Fecovery of weapons belonging to the
wounded or killed is a problem requiring careful attention. Some are
so engrossed with getting the wounded men to safety that the man's weapon
is left on the battlefield. When weapons a"e loaded on medical evacuation
helicopters, it sometimes becomes very difficult to regain them.

13. Uge oflhzes Units must not u&3 flares too close to their
positions, thus exposing their oun positions more than the enemy's.
Flame must be well to the front.
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14. Use of ClLaoree. Claymores can be used effectively in the
offense in thick jungle, in an H&I role or to protect the perimeter in
the defense, and in breaking contact during the withdrawal or extraction
phase of an operation. On ambushes, there is a Lendency to detonate
Claymores prematurely before the enemy has entered the maximum killing
zone. Coimanders must insure that using troops understand the maximwn
effective range of the Claymores.

15. Use of M132 Mechanzed Flamethrower. Mechanized flamethrowers,
M132, have been used successfully in clearing operations and against
suspected Viet Cong positions. Their principal disadvantage is the high
fuel consumption rate and the time needed to return to a safe area where
they can be refueled.

16. Rebrt n*. Continued stress must be made on accurate and timely
reporting. An evaluation must be made by each headquarters prior to for-
warding reports in order to determine if the who, what, where, and when
are included in the reports.

17. Necessity of Alertness. Leaders must be especially watchful to
insure alertness of troops returning to friendly lines after an operation.
Troops tend to bunch up as they approach friendly lines, thereby affording
the VC an excellent target for mortar or rifle grenade fire.

18. Use of the M-72 LAW. The LAW is an effective anti-eniper weapon
if used on tree lines. It is also effective for clearing buildings prior
to entering.

19. Eouigment to be Carried.

a. Squad leaders should carry extra insect repellent for their
squad, foot powder, water purification tablets, one or two razors.

b. Medics should carry malaria pills, extra bandages, extra
tags to tag personal gear, and/or weapons of KIA, WIA.

c. Squad bags to include trousers, shorts and socks for each
man should be prepared for each operation in event required to be air-
lifted.

d. Illumination grenades should be carried to mark helipads at
night.

e. Engineers must carry a mad.mum load of demolitions and power
saes9
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f. Grappling hooks should be fabricated in each company for
use in extracting caches and exploring booby traps.

20. CoSMWnd Grouips. Command groups are readily identifiable by their
collection of antennas. While there are a number of methods to camouflage
these radios, the paramount requirement is to keep the nunber in the com-
mand group to a minimum and well dispersed. Command groups are primary
targets for observed indirect fire and cozmmand detonated mines. FO teams
should keep adequate distance from the commanders but should be close
enough to provide immediate response. Newsmen, photographers, etc., ac-
companying the unit should not attach themselves to the command group and
complicate the problem.

21. Use of Smoke to Mark Locations. Whenever a unit is marking a
location with smoke, they should require the homing element (FAC, Airborne
Observer, Medical Evac, etc.) to identify the color of smoke. The Viet
Cong will throw smoke to confuse the issue or lure an evacuation he.i-
copter in ambush.

22. Accounting for Personnel. A fire team does not move if a man is
missing, a squad doesn't move if a fire team is missing, a platoon
doesn't move if a squad is missing, and a company doesn't move if a pla-
toon is missing. Make leaders absolutely responsible for the accounta-
bility of all personnel at all times.

23. Halting for the Night. When stopping at night, search out a
minimum of 400 meters to the front to insure that the enemy is not ob-
serving the preparaTion of your defensive positions.

24. Ambush Patrols. Patrols can and should use on-call marking
rounds.-at predetermined points along their route to assist them. Ambush
patrols should plot their ambush site as a concentration and fire upon
it after returning to their lines.

25. Aircraft for Anti-Ambush Purposes. Maximum use of air obser-
vation by fixed and rotary wing aircraft should be made in conjunction
with troop movenents. These aircraft should carry trained forward ob-
servers who are capable of the dual role of detecting and marking possible
ambush sites and of adjusting artillery fire on any resulting targets.
Aerial observation should be retained for the entire movement. There
are examples of successful Viet Cong ambushes occurring after the friendly
commander had felt that his mission was accomplished and he had no further
need for his aerial eyes. Armed rotary wing aircraft should be on station
until all vehicles have completed the move.

26. Battlefield Police. Nothing that can be of value to the enene
should be left behind. Even a burned-out radio battery still has enough
juice to detonate an explosive charge if properly set in series. The Viet
Cong will police up everything Including spent casings to use against us.
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ARTILLERY OPERATIONS

1. Briefing of Cannoneers. The men must be kept aware of the
situation at all times. They must be well briefed on the general,
special and current situations. Response has been much better when this
is done. Cannoneers have been informed as to the nature of the target
and the results of every mission.

2. Importance of Forward Observers Providing Information. Forward
observers must send all available information to the FDC. General terms
such as 'VC in open" must be forgotten. Specifics, such as number (sise)
of enemy force, nature of activity, distance, are a must for the FDC.

3. Fire Control Techniques. No fire lines and fire coordination
lines must be on firing charts and must be current. The artillery com-
mander should be the only approving authority for fire coordination lines
between battalions and may establish them regardless of maneuver boundaries.

4. Reporting of Results. Surveillance will often be negative. In
order to determine full value of artillery fires, report not only con-
firmed results (which often will be few) but possible or probable results.

5. Fire Adjustment. For close-in firing, the first round in ad-
justment or an initial round in FFE missions must be white phosphorus (WP).
This will insure that the fire is safe and will greatly reduce possible
casualties if the maneuver element is disoriented. Be sure to apply
corrections to the HE round when switching from WP. Forward observers
must be prepared to adjust by sound as well as sight. During daylight
hours, combined adjustments with the air OP bringing fire close to the
ground observer for final adjustment have been invaluable. "Creeping"
has not been a dirty word here. For close-in fires, it has been a must
due to map inaccuracies and difficulties in locating oneself. Drops of
less than 50 meters are sometimes necessary.

6. Counter-l4ortar Radar. Counter-mortar radar is very effective
but limited equipment permits coverage of only a small sector of the
brigade perimeter at any one time. Shellreps/mortreps are essential and
reporting upon receipt of the first incoming round is of extreme impor-
tance. Thorough training in reporting is mandatory prior to arrival in-
country. Shell identification manuals have been impossible to find in
Vietnam.

7. Extra Fire Control Equipment. Extra fire control equipment
such as aiming posts, bulbs and aiming post lights should be carried.
Toggle switches for remote control of aiming post lights are very helpful.
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8. P.aa±~ F rin C ha ts. Plastic target grids and firing chartsshrink and eXpand linder the temperatur and humidity conditions found inV ie tn a m , th u s a f f e c tin g t e r a c r c . G i h o s s o l e k p o e e
when' not in use.

9.~le 4--r 6400 mil chart. secure ;25, OG0mn charts sincescovaler cheahrts taped to2ethex. produce some inaccuracY,. Bring cloth tocovr hechart whfen not in use. Terrycloth or towels are ideal to cover
the chart because when they are pulled back for a fire mission, the chartOperators rest their sweaty arms on the towels tu rtcigtecatDo ot ry o r v* t~edeflection indezes With each new adjusted de-
flection. NoMuArJy, registration is With all 7 charges and is done toofrequently to move all deflection indexes. The deflection correction isapplied from the stick by the computer on p7E missions.

10. SIs'l* The 1se Of maps, scale 1:50,000 tar posting the
situationjp frdie~n efront tinse, patrols, etc.,, is unacceptable as it is
not 5'ltficiently accurate to post these Wit~h grease pencil and adequatelycontrol artillery fire. Thie most successful system is for each LnO to
have a 1:25,000 overlay which is then posted in colored pencil on aPlastic firing chart that can be used as an overlay to the actual firing
chart.( ~11. -mtnýtj S at . Maintaining an accurate ammunition statuschart for des~ignating lots to 'use and for reporting to higher headquArtorsis a difficult problem. Batteries must be trained to routinely report
ammunition b7 t'p~e, lot number, amount and fused.

forS norm~al practice, tubes sol o eold
A 1od2ouio.o Claighalenwahneh 

sbore d nih ot bsoiledwater, and drying it thoroughly during a lull in firing. 1Ruat is nuprobem f th dring s dne wll.Extr thersborewt h oater soapybeeifor this purpose.
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COINUNICATIONS

I. Importance of Radio Operators. The importance of radio operators
monitoring their nets at all times cannot be emphasized enough. Instruc-
tions must be passed from the sender to the commander concerned and not the
operator. On extended operations, a radio operator's alertness can be
sustained by conmanders having an extra RIT) in the command group who can
carry the radio when the operator tires.

2. Selection of com~unicatione Personnel. Dependable communications
with the next higher echelon and all supporting weapons is an absolute
necessity. Sharp, intelligent, resourceful men must be selected as radio
operators.

3. Use of Wire in Attack. In one operation which involved seising
and securing a limited objective with two companies forward and the third
company following in a deabructive role, wire was used with all companies
both in the attack and extraction phases with tremendous success. This
reduced radio traffic to a minimum and denied the enemy who had demonstrated
a monitoring and janming capability information or interference with the
orders for the operation. The enemy completely jammed the Battalion Com-
mand Net prior to the on-call preparation being lifted in an effort to
delay the obvious order to execute the attack. Wire was used to issue
these instructions and to order a switch to the alternate frequency.

4*. Jar . Ase enemy exercices his jamming capability only during
critical phases (i.e., air strikes, during artillery preparations, medical
evacuations, et•c.). Units must be alert to switch to the alternate fre-
quency on order.

5. Transmiseions on Radio. When reporting incoming fire over the
radio, commanders should disguise the accuracy of this fire as the Viet
Uong at times appear to be monitoring unit frequencies and adjusting their
fire based on friendly commander3 reports.

6. Communications Security. Correct radio procedures, use of code

words, check points and encoded map coordinates (except for enemy infor-
mation) will prevent the Viet Cong from knowledge of the operation.

7. AN/PRC-25. Helicopter radios do not commicate well with
AN/PRC-25,e. When possible, airborne observers should use the PRC-25
or the ground receiving station should utilize a vehlcle-mounted radio
(Old Series). The PRC-25 is a tremendous improvament over the old series
of radios. Its use has increased the man-portable communications capa-
bility of ground forces immeasureably. The use of the squelch on the
PRC-25 results in poor communications with the old series of radios.
Squelch should only be used at night or when on an ambush patrol.
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8. Charging AN/PRC-25 %atteries. There is a tendency to forget
about changing the batteries in the AN/PRC-25. The extreme heat and
lack of refrigeration for dry cell batteries reduces their usefulness
from a 30-day supply to ten or fifteen. Use old batteries first.
AN/PRC-25 batteries often last longer than the 24-hour expectancy but
new batteries should be put in radios just prior to an operation.

9. Remotini Radios. It is not desirable to remote radios into
the operations center as the batteries in the remotes do not last and
even new batteries seem too weak to do the job. Some units extend the
speaker and headset into the operations center, however, 'the lack of
imediate control of the volume and squelch is undesirable. The best
method is to mount the radios in the operation center to spare vehicle
batteries charged by a 28-volt gen6rator, The radios must be kept on
"receive only" whon not transmitting to cut down on the power drain.
Bring extra cable and vehicle batteries to allow flexibiity in setting
up communications.

10. Irhnamisg. Radio nets get strangled by inarticulate RTO's.
Keep air open during helicopter assault. RTO's should listen to radio
traffic and get a feel for what is going on before transmitting an ad-
ministrative or nonessential type message.

11. *Panels and Smoke. Use of "Dust Offas" and marking lines for
air support missions can result in a heavy demand for smoke grenades.
Companies should carry one smoke grenade per man on operations, at least
two panel sets, plus all the pyrotechnics listed in current SO.

12. Wire in Mechanised Battalion. Because of the requirement for
a static defense of the base camp area, the amount of wire (WD-I/TT) or-
ganic to the mechanised battalion is not considered adequate in Vietnam.
A mechanized battalion should be authorized the same amount of wire that
infantry battalions are.

13. 0R-23 as a Command and Control (C&C) Shiv. The 0H-23 is not
considered a good command and control ship. It has only one radio chan-
nel available and use of a PRC-25 as a supplement is not favorable since
one cannot listen to the M•R-2.5 handset while wearing a flight helmet.
Furthermore, it is diffizult tj understand anyone transmitting over the
radio in the 01-23.

14. Telephone Pgles. Don't count on readily obtaining good bamboo
lance poles for overhead wire. Many units are using long engineer stakes
wvlded together to get the wire off the ground.
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15. X. Telephones are at a premium due to the needs for
perimeter, base oamp and operations. Get all you can. EE8's, if you
can find them, villi be a great help.

16. GRCL6's. Thi, unit's ORC-46's have not been modified to ac-
cept the W'-7 so we have only off-line crypto capability. Do all you
can to have this modification completed prior to deployment. Desert
filters for GRC-46's are needed in this area during the dry season.

17. §fl=. If you still have the GRO-3-8 series radios, try to
bring a URN 32 (signal generator) and URN 48 (frequency meter) for bat-
talion level alinement of radios. This will reduce support level
maintenance downtime immensely.

18. Packing ol jcdios. Obtain desiccant to pack with radios for
overseas shipment. (This also applies for fire control equipment and
boxed weapons).

19. Ereouencles. Due to the high density of troop units and the
naturc of the war, denying extensive use of wire, a large number of
radio (FM) nets are employed. Units not converted to the new family of
radios are experiencing difficulty in operations due to a sha•rin of
radio frequencies with as many as four or five other units. The new
family of radios with their extended frequency range are a valuable a"set
and reduce this problem to a satisfactory level.
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WEAPONS

1. Taninr M-1 Ma~sines To1ether. The practice of taping a
second magazine to the magasine of the M-14 rifle (then turning the two
over quickly and inserting the second for a rapid loading) often results
in the second magazines being stuck in the ground. This gets the magazine
dirty and causes malfunctions so such practice should be discontinued.

2. Halntnace of Weapong. The high evening humidity in this area
rusts weapons. clear and reload all weapons each night and each morning
to prevent rounds sticking in chambers. Leaders must conduct weapons in-
spections daily.

3. Machine Gun Anuunition. Keep a short belt of machine gun am-
munition out and ready to fire-carry all other machine gun ammunition
in cans to protect from corrosion and dirt.

4. C . Attempt to secure Claymore mines to objects and re-
move only after approaching them on flanks and visually inspecting.

5. Hand Grenades. Grenades must be securely fastened to the harness
to prevent loss. They alos should be taped to prevent separation of
grenade body and fuse.

6. Night Firing. Personnel should aim low at night to insure hit-
ting any enemq that may be crawling in.

7. Use of Claymore Mines. Following points are stressed in the use
of Claymore mines:

a. Avoid premature detonations prior to enen= entering the kill-
ing none.

b. Secure Claymore mines to fixed objects such as trees or
stakes.

c. Secure electrical wires to leos of the mine to prevent
animals from tripping the wire and separating the fuse from the mine.

d. Individuals physically receiving a Claymore should carry
the hand generator in a pocket to avoid accidents. Recovery party
should approach mine from the flanks making a careful visual inspection
prior to movement of the Claymore.

e. Employ Claymores so that they can be well-guarded and under
constant observation by friendly troops.
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MEDICAL

1. Cas%~iesa to Ked a AJ•lcman. Operation planning should in-
clude immediately replacing company aidmen who became casualties as
this happens more frequently in gVerrilla warfare than in conventional
warfare.

2. Aerial Medical Evaguation. Aerial medical evacuation in re-
sponsible for saving more lives than any other evacuation means, how-
ever, there are multiple considerations in its use. The calling in of
"Dust Offa" restrict tactical operations by curtailing and sometimes
completely stopping supporting indirect fires. The scheme of maneuver
may have to be altered to secure LZ's for medical evacuation. These
should normally be cleared areas to the rear of the operational areas.

Dust off helicopters cannot take improvised stretchers if they are
too long so be prepared to shift wounded to the stretchers that are on
the evacuation helicopters.

3. Medical Evacuation in APC's. The use of armored personnel
carriers in a medical evacuation role in areas subject to sniper fire
and booby traps proved highly satisfactory. The optimum number of APC's
that should be made available to a battalion for medical evacuation is
three. Medical evacuation is best handled utilising attached APC's
moving casualties from the front lines to the field litter ambulance
under battalion control to a Forward Medical Evacuation Center from
where they are evacuated to the battalion aid station. Guides should
be available at the Forward Medical Evacuation Center to lead the APC to
the company collection point. Personnel manning this point should mark
the point with smoke on order.

4. Evacuation of Dead. Preparations in the form of evacuation
bags and a vehicle should be on hand in the vicinity of the Forward
Medical Evacuation Center to evacuate KIAts as quickly as possible with-
out utilizing field litter ambulances which may be needed for the wounded.

5. Assistirm Casualties. Over attention to assisting casualties
can sometimes detract from a unitfs aggressiveness resulting in additional
casualties from sniper fire which could be prevented by a heavy volume of
friendly fire and aggressive maneuver to adequately clear the area where
the initial casualties were taken.
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APPENDIXC II

"COMMANDERS NOTES - 1"

Co•mander* Note - #1 wa published by Headquarters, 1st Infantry

Division 27 March 1966. This series of notes by the Division Commander

provides an excellent insight into his reactions and lessons learned on

the battlefield.
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DZPARTMNT OF 'Dlig AWM
HEADQUARTERS, 1ST INFANTRY DIVISION
Office of the Commanding General

APO San Francisoo 96345

AVID-cG

SUBJECT: Commanders Notes - 1

TO: SEE DISTRIBUTION

1. This is the first of what will be a series of Notes based on
the observations of the Division Commander during operations, training
and base camp activities.

2. Trainin. The turnover in the lot Infantry Division through
normal rotation, battlefield casualties, sicknees and other causes is
already high and may well increase. The turnover is greatest at the
level of squad, section and platoon where the greatest number of casual-
ties are taken and where sickness and other disabilities are the most
prevalent. There is a great store of combat experience in the lit Di-
vision, but that experience can quickly disappear. Therefore, the Di-
vision is faced with the problem of fighting and training at the same
time. All commanders will devote their personal attention to training
at every available opportunity. Emphasis will be at the squad, section,
platoon level. Experience and lessons learned must be pushed down by
brigade, battalion, company, troop and battery commanders through an
imaginative, continuous, aggressive training program. Nothing will be
taken for granted.

3. Operations.

a#. Henceforth, no rifle company in the lot Division will ad-
vance either in the open or closed terrain with three platoons on l.ine.
Each commander at company and battalion level will always have a re-
serve element in hand, under control, and prepared for immediate commit-
ment.

b. The term, or phrase, "pinned down" is no longer a part of
the vocabulary of the lst Division. Troops must anticipate that meeting
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engsa3emento with the VC will involve a heavy volume of initial VC fire.
At this time, naturall, comanders and troops will not be able to walk
freely along the battle front. However, they will not regard themselves
as 'pinned doew" but rather will accept this condition as the normal and
natural initiation of close infantry combat. Forward elements closely
engaged will automatically become a base of fire. Commanders at squad
and platoon level will advance their men into the base of fire positions
by crawling if necessary. A heavy volume of fire will be returned by all
hands and at any time the VC fire either slackens or stops the base of
fire will improve its positions by moving forward--even if forward move-
ment is only a matter of 5 meters at a time and the mode of advance is
by crawling. Under NO circumstances, repeat NO circumstances will for-
ward elements in contact withdraw in order to bring artillery fire on
the VC. The base of fire will stand fast and reinforce if necessary.
Contact will be maintained if necessary throughout the night.

c. Upon initial contact, company conmanders will immediately
commit their reserve platoons around one flank or the other and will
immediately begin artillery and mortar fire to their front. In the
Jungle, this fire may be started some distance in front of the position
and walked back toward the position urtil safety requires that it be
brought no further. This artillery jire, even though it may be behind
the forward V( elements in contact, will be continued. It will prevent
the VC from reinforcing, withdrawing or maneuvering. At no time will
company commanders lose control of their forward elements or battalion
commanders of their coqpanies so that maximun fire power cannot be
brought into the VC position to the immediate front.

d. During the first 5 to 10 minutes of a meeting engagement,
the chances are the VC will have the advantage. He will initiate com-
bat at a time and place of his choosing-usually from prepared positions.
Alter the first 5 to 10 minutes, the combat advantage will begin to shift
rapidly in favor of let Division forces as additional fire power is brought
to bear. The maximum casualty producing weapons are light, medium and
heavy artillery and air strikes. Com-andere of companies, battalions,
and brigades, upon engagement, will imemdiately analyse the situation on
the map and by visual observation and will bring air strikes and artillery
fire into all areas through which the VC may be withdrawing, reinforcing
or maneuvering. An ample quantity of artillery amun'ition in available
and will be used. I expect that hundreds of rounds of amunition will be
fired into the vicinity and on VC positions. The battalion and brigade
commandere will bring in continuous air strikes and they will use
imagination in the selection of targets.
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e. Once the VC is engaged, all cormanders will use initiative
and imagination to commit all availAble forces and block all possible
routes of withdrawal within their capabilities. Until such times as
routes of withdrawal can be physically blocked, they vill be blocked by
interdiction. Encirclement will be maintained until the VC is eliminated.
There will be no pulling back into a perimeter at night during such an
action.

f. Saturation P trollini. Increasingly, battalions will be
assigned the mission of saturation patrolling in extensive areas as large
as 10 kilometers on a side. Progressively, units will learn to operate
independently down to platoon level. Initially, platoon operations will
be done in the daytime, pulling back into company perimeters at night;
and after a reasonably short period of experience in this mode, platoons
will operate independently night and day. The greatest payoff from pla-
toon operations will be at night. The safety of a rifle platoon operating
independently depends on two things:

(1) Repeated movement, including movement after dark so
that VC forces cannot conduct a planned attack but rather must conduct
an open tactical maneuver. This is not their most effective method of
operating and during such engagements they are extremely vulnerable to
artillery and mortar fire. All platoon leaders and platoon sergeants
will direct and adjust artillery fire during such operations.

(2) While operating independently when contact is always
imminent, platoon leaders will control and maneuver their elements so
that at least a squad base of fire covers all advances across open
terrain toward positions which may or may not be occupied by the VC.

g. In temporary defensive positions, two-man emplacements will
be constructed so that there is a berm to the front and firing positions
on either side with about a 45-degree angle of cross fire. This will
permit the regaining of fire superiority without exposing each soldier
to direct fire from the front when an attack is initiated by the VC with
a heavy volume of small arms and recoilless rifle fire.

h. It will be a normal operating procedure in the lot Division
to position artillery batteries and single rifle companies in forward
bases of fire. These positions wil.l be moved with sufficient frequency
so that they will normally not be susceptible to coordinated attacks by
large forces. However, they will be subject frequently to probes and

S• l•,l~~l} AII OE_!Rl", A I ST010,-T .
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attacks of up to company size. The troops must be cautioned to expect
and to handle this size engagement. Additionally, combat reconnaissance
by platoon and company size elements will be normal. Rifle platoons are
expected to be able to handle VC companies; companies to handle battalions;
and battalions to handle regiments during initial engagements of 4-6-10
hours until reinforcements can be brought in.

4. Helicoriter Assault Operations. The VC in the III Corps area are
known to possess 12.7m CHICOM antiaircraft machine guns, at least
quad-50 machine guns and an equal number of 20mm antiaircraft weapons.
It is inevitable that they will attempt at some time to spring a massive
helicopter ambush by employing these weapons around a likely landing zone.
Therefore, it is important that LZ preparation be conducted in such a
manner to prevent the VC fros conducting a successful ambush. Generally
speaking, landing zone preparations have not been conducted with sufficient
intensity over a short period of time to derive the madmum shock effect
inherent in the artillery and aerial ordnance system used. Furthermore,
it has been customary to prepare the LZ in a sequential manner--starting
with air, followed by artillery, followed by armed helicopters. Sometimes
the artillery has proceeded the air strikes but this is not relevant to
the problem. Henceforth, airmobile operations will be planned so that
artillery will continue during the helicopter landing probably on one
side of the helicopter approach corridor and the air attack will continue
on the other side using either small fragmentation bombs or, as a minimum,
20mm strafing. The armed helicopters will be required to cover with their
firepower both the near and far approaches to the laziding sone within the
approach corridor during the actual landing. The transport helicopters
may either enter and leave through an extended corridor, or being lighter
by the discharge of troops, make a 180-degree turn and take off downwind
in the same direction they entered. Brigade and battalion commanders in-
volved in conducting and coordinating airmobile operations will insist
upon the use of these tactics and procedures for assault landings made
Against opposition or in areas where opposition is likely to be encountered.
If landings are to be made in habitated areas, and landing tone preparsa-
tion in therefore not desirable, artillery and air strikes will be made
in adjacent wooded areas and in every such instance at least one PATHFINDER
platoon will be put on the ground 30 minutes before the main landing.

5. If at every echelon, from squad to brigade, each commander
applies the standard techniques of ground combat and utilizes the full
firepover available to him, the operations of the lot Division will be
successful. If, on the other hand, comianders maneuver their troops and
handle their firepower so that the full weight of the combined arms team
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is not or cannot be brought to bear, then setbacks will be experienced
and unnecessary casualties will be taken. Every commander is expected
to do his job in a cool, professional manner at all times.

/a/ W E DePuy
/t/ W E DEPUY

Brig Gen, USA
Comanding

DISTRIBUTION:
D
4 - CG Office

"A TRUE COPY"

WILLIAM L PONDER JR
Major, Artillery
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APPENDIX III

"VIETRAM - ME AREA OF OPERATLIONS
JANUJAR - APRIL 1966"

1. Summary of Maior Viet CoR and NVA Activities.

In J-au= 12660 the number of Viet Cong initiated incidents
declined &lightly from the peak reached during December. In general,
eneaw actions in I, II and III CIZs consisted of harassments of r4litary
and civilian personnel and installations and attacks on small units and
outposts. Sabotage against the railroad between Da Nang and Hue increased
reflecting a possible objective of isolating Hue. In IV CTZ the VC in-
creased attacks on Goverment forces and continued, by a combination of
terror and coercion, to pressure the civilian populace to support the VC
cause.

There were no regimental-else attacks during the month. On 8 Janu-

ary, about 22 kilometers northeast of Vung Tau, the VC conducted a very
successful daylight ambush of a convoy from the Long Hoi Regional Forces
Training Center. Heavy casualties were inflicted on Government forces.
The following day, a force estimated at two battalions attacked two com-
panies of the 3/9th Regiment on a security mission at Tau Ihoi Bridge in
Binh Long Province.

A typical Viet Cong action took place on 28 January in northern
Quang Ngai Province when an un1oow-eised enemy force attacked a Regional
Force outpost and ambushed the reaction force sent from the nearby Tra
Bang Special Forces Camp. In Kien Tuong Province, on 29 January, enemy
companies attacked the Thanh Tri Land Development Center. During the VC
occupation of the center, a Catholic Priest was beheaded.

During the 1965 (TET) festival, the VC proclaimed a cease fire for
six days. In that period, 77 incidents were reported; howevar, there
were no attacks. Imnediately following the cease fire a sharp upswing
in VC activity was noted. In January 1966, the VC declared a TET cease
fire for 20-23 January. The cease fire in this case wes stated to apply
only to Vietnamese forces and civilians. There were 106 incidents during
the period of which 77 were directed against FWHAF personnel and instal-
lationm. It wm expected that VC activity vbuld inereise sharply after
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TET. In IV Corps, VC incidents did rise to the high level reached
earlier in January but, in I, I1 and III CTZ',, VC activity failed to
increase. The lack of anticipated activity may have been due in part
to adoption of defensive measures by the VC to avoid engagements with
large GVN or Free World Forces.

Confirmation of Viet Cong possession of 120m mortars came during
the month. The VC launched an intense mortar attack against the )he Sanh
Special Forces Camp in Quang Tri Province on 4 January. Special Forces
personnel estimated that one-third of the 70-75 rotnds fired in the at-
tack were I2Onu. This weapon constituted a significant addition to VC
firepower.

In February 1966 Viet Cong initiated incidents declined in all
categories with the exception of antiaircraft fire which increased about
15 percent. The VC conducted small scale attacks against outposts and
small units in all CTZEs. Imminent large scale operations were reported,
but friendly operations initiated against VC concentrations apparently
disrupted VC plans and resulted in heavy enei losses. Several hamlets
between Quang Tri city and the DNZ received heavy mortar attacks. Both
eastern Quang Tri and northeastern Thua Thien Provinces were the scene
of major engagements between ARVN units and multi-battalion VC forces.

In mid-February, air bursts were sighted at 12,000 feet in two
northern provinces. The description and altitude of the bursts is com-
patible with known characteristics of 37ha antiaircraft projectiles. A
USMC F4B fjving at 16,000 feet was fired on by an airburst weapon which
continued to accurately track the aircraft after the pilot took evasive
maneuvers. This would indicate radar control and a weapon of, at least,
57ram. A heavy machine gun (Goryunov 7.62 IMD 1943), not previously ob-
served in I Corps, was captured in Ba Long Valley. These weapons, the

introduction of 120m mortars and increased reports of units in this
area, provide additional indications of increased infiltration into SVN.

The area between Da Nang and Hue was the scene of a concerted
railroad sabotage effort as the VC blew bridges and derailed several
trains in an apparent effort to isolate Hue and Phu Bai.

In the Delta, little change in VC activity was noted. Stepped-nip
sabotage of Highway 4 and a number of attacks on GVN outposts and vil-
lages in Dinh Tuong Province were in line with the reported VC objective
of severing this important land route between Saigon and the Delta.

In Mgrch 1966, the Viet Cong continued subversion and cabotage ef-
forts directed at reducing GVN control of population centers and routes
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of communication. Small scale attacks were conducted against outposts
sad muits in all Corps areas. The buildup of enemy forces in I, II and
III Corps Zones continued with infiltration of more men and equipment
from NVN. The enemy evaded sustained combat vith major friendly forces.

There were indications of a significant buildup of enemy forces in
wuang Ngai Province. The let VC Regiment and the 21st NVA Regiment were
confirmed as being in northern wuang Ngai. Another regiment wma reported
moving into northern Quang Ngai. Reports and unit sightings indicated
that the 2d VC Regiment and the Ith NVA Regiment moved from Binh Dinh
Province into southern Quang Ngai Province.

Major enemy forces located in Binh Dinh and Phu Yen Provinces
avoided contact with friendly force which conducted several operations
in the asea during the month. To the west, in Pleiku and Kontum Provices,
reports indicated that possibly four regiments were preparing for oper-
ations to be carried out at the beginning of the wet season (May).

Enemy activity in III Corps continued to reflect the VC effort to
isolate Saigon from the remainder of the country. In addition to
sabotage and terrorism, there were several attacks in the provinces
immediately adjacent to Saigon.

In IV Corps, there wma a reported increase of conscription, increased
training activities and formation of units. These activities have not
resulted in an increase of VC military activity in the Delta.

i. .enan initiated incidents were concentrated along
lines of communication and in populated areas. While pursuing an active
campaign of low level activity, the enemy avoided combat with major
friendly forces and increased his strength by infiltrating more troops
from North Vietnam.

Attacks in the area of Phu Loc and along Highway 1 indicated increased
VC efforts to Interdict the route south of the Hue-Phu Bai area and sever
overland supply to this area in preparation for the commencement of the
Spring Campaign in the northern two provinces. A returnee repoxted some
details of the VC plan for liberating the plains of Quahg Tri and Thua
Thien Provinces. Phase I, conducted during Februixy, consisted of
operations designed to test and probe friendly forces and resulted in
over 600 VC killed. The source further stated that Phase II was about to
begin and would include the emplaymsnt of three regiments plus four bat-
talione and support companies. The primary objective of Phase II oper-
ations was to be along the coast of Quang TrIi Province with the coast and
plains of Thua Thien Province as secondary objectives.
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On 3 April, ten British 25 pounder artillery shells were fired at
Cai Cai Special Forces Camp. Crater analysis indicated that the azimuth
of fire was from the direction of Cambodia. Cai Cal had been fired on
by mortars and recoilless rifles previously and patrols frequentlv con-
tacted Viet Cong forces within five kilometers of the camp. Photography
revealed heavy trail activity between Cambodia and Vietnam, ten kilometers
north-northeast of Uai Ca0. Elimination of the Special Forces Camps in
this area would have allowed the VC to consolidate the Dong Thap War Zone
(Plain of Reeds) and would have allowed uninterrupted movemeit across the
Cambodian border.

2. Vietnam - The Environment.

Vietnam, shaped like a huge "S", forms the east coast of the
Indo-Chinese Peninsula. It is bounded in the North by China; in the
East by the Pacific Ocean; in the South by the Gulf of Siam; ard in the
West by Cambodia and Laos. Northern Vietnam is a mountainous high region
though its peaks do not reach a great height. Central Vietnam, a uort. of
long irregular corridor joining the North to the South, is made up of a
series of small hill plains drained by relatively short streams rising in
the "Cordillera of Vietnam" called Trong Son. The indented coast of head-
lands and bays sketches a great convex across the island scattered sea;
South Vietnsm is a flat country. It results from the siersion of a shallow
sea bed, silted up with the deposits of the Mekong which finishes its course
here in a vast delta. It can be said that South Vietnam is the magnificent
gift o0 the Mekong.

In the North, the climate is substantially similar to that of Southern
China. It is characterised by a wide difference between smmnsr and winter
temperatures and by sudden changes. The central region is the transition
sone which progresses to the southern climate of a simple monsoon type.
The southern area is characterized by the consistency of temperatures,
the distinctly alternating monsoons and the regularity of the rainy season.

In South Vietnam, the Mekong and its wide flung arm drain all the
country. The entire delta of South Vietnam is furrowed by many little
streams, tributaries of the bigger river&, and by a multitude of canal.
which form an excellent netvork for navigation and irrigatiou.

The area of South Vietnam covers approximately 66,000 square miles.
It is approximately 700 miles long and its width ranges f:rm 40 miles
in the North to 120 miles in the South. The annamitique Mountain chain
covers the northern two-thirds of South Vietnam; the remainder is a law-
land delta formed by the Mekong River. Vegetation in the country consists
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of densely forested highlands, grassy rolling plains in the central sec-
tion, and rice fields and marshy mangrove uteps in the South. The major
lines of conamications are the North-South National Coastal Highway and
railroad route, tw East4est routes, the Mekong Hiver, and numerous canals
in the delta. These are shown on Map 1.

South Vietnam is inhabited b7 15 million people of whom the Vietnamese
constitute the predominant racial element. Although of small stature and
frail appearance, the Vietnamese is robust and resilient. Over long cen-
tuies, he has been subjected to the Chinese influence wich has permeated
his character and manifesto itself in many spheres. He is a man of the
plains, rejecting highlands and preferring to leave the mountains and forests
to the racial minorities.

3. Terrain Analvnis of the II ard III Corns Tactical Zones.

a. II Cores Tactical Zone - Terrain Analysis.

The geographic makeup of the Il Corps Tactical Zone consists
of three major types of terrain. These types are h-ghlands, upland plains,
and coastal plains.

Approximately three-fourths of the area consists of highlands
in iwich are found hills and mountains characterised oy steep slopes,
sharp crests, and narrow valleys. Most peaks are from 2,000 to 6,000 feet
above sea level. Conditions for ground operations throughout this region
are poor all during the year due to limited lines of comnunications. The
predominant vegetation consists of dense broadaleaf evergreen forests with
snia. areas of deciduous forests.

The upland plains consist of gently rolling grass-covered plains.
Although there are few roads in the region, vehicles could move over the
terrain except during the vot season.

The coastal plain is that area between the sea coast and the fingers
of the two mountain chains that run the length of the highland area. Small
silty deltas are formed by the streams as they empty into the South China
Sea. Rice paddies are nuerous and some of the larger cities are found
here (See Map 1).

b. III Corcs Tactical Zoe - Toerran Arv .

The III CTZ lies in the transitional none between the lowland
delta and the highlands. Almost all of the sone is flat to rolling plain.
To the met of Saigon lie rice fields and marshes which are inundated dur-
ing the wet season and have soft soil throughout the year. To the southeast
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of Saigon, in the delta area of the Dog Na1 and Saigon Rivers, if a
mangrove, swap with the highest elevation being ten metors above sea level.

Near Saigon are many population settlements, orchards and plantations. TO
the east, the terrairl is gently rolling and covered with caultvate fields,

rubber plantations or denue forests with thick undergrowth. To the north

and northwest, the terrain is gently rolling and covered with dense forest

or open forest.

Trafficability for troops is fair except for the areas west and

southeast of Saigon. The heavily forested parts of the other areas and
the rice fields restrict vehicle traffic to the roads (See Map).

4. The Weather in South Vieotnm - Janary throuh ADrl. 1966.

a. Weather Zones.

By simplification of the weather patterns, South Vietnam is

divided into three mones for this discussion. The first sone cover* mest

of the country including the delta and southern lowland areas, upland

plains and mountains or highlands. The second lone is the eastern coastal
area from the NVN-SVN border south to the vicinity of Phan RaMg. The third

zone is a transitional zone between them. The transitional sone is not

discussed because the weather characteristics are merely intermediate be-

tween those of the other two sones which differ greatly and because pre-

cise weather data is lacking for the transitional zone. (See Map 2)

b. General.

During January, the Siberian high reaches its malimum intensity

and the northeast monsoon develops to its fullest extent. In February, this

Siberian high begins a slow retreat northward although the flow around it is

suf"ficient to maintain a strong northeast'monsoon over Southeast Asia, South-

east Asia is still under the Influence of the northeast monsoon during the

first half of March. By mid-March, the northeast monsoon beooms weak or

disappears entirely. By the end of March, traces of the southwest monsoon

begin to appear over Southeast Asia. During April, the force of the northeast

monsoon has dissipated; April is the transition month between the dry air of

the northeast monsoon and the moist air of the southwest monsoon.

c. Pastern Coastal Zone.

In this zone for the months of January and February, pre-

cipitation ranged between 2j" and 6". The heaviest amounts during this

period fell in February in the area around Hue and Quang Tri. The pre-

cipitation for March and April ranged from .2" to 2j". The number of days
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with precipitation ranged frm 13 to 14 in Januay, 4 to 13 in February,
to 16 days in Mar' a and 2 to 7 days in April. Near maximum temperature

ranged from 77 to 85 In January and Pebraz7 and frm 85 to 92OF in March
and April. Mean znd na temperatures ranged from 66 to 720 in January and
February and from 71 to 77 in March and April. Humidities throughout the
period were high ranging from 79 to 91%.

d. Highlans and Southern Lowlads Zon.

In this sone from Delat northward, precipitation ranged from
*0 to 3" in January and Februar7 and from 0 to 4" in March and April. Along

the Southeast coast from Vung Tau to Phan Thiet, amounts ranged from 0
to ill in March and April. From Saigon southward into the Delta, precipi-
tation mens less than one inch In Januarh and February, and increased to
as much as 7" in the Rach Gia, Khan Hang area. In March and April, pro-
cipitation ranged between 1 and 3 inches. The number od days during
January, February and March with precipitation varied from 0 to 8 with
the e=eption of Blao which had 14 rainy days in March. April showed an
increase in rainy days with the number ranging from 3 at Phan Thiet to
16 at Blao. Average musemum temperatures increased from January to April.
Fran Saigon southward into the Delta region, temperatures ranged from
86PF in January to 950F in April. Temperatures over the rest of the sons
ranged from the low 80's in January to the upper 80's in April. Kontum
and Bonmethout reported a near mtimu temperature for April of 910F and
90OF respectively. Dalat and the surlounding mountainou areas reported
near max temperatures ranging from 70'T in January to 77"? in April.
Minimum temperatures from Phan Thiet southward into the Delta ranged from
70OF in January to 78OF in April. An ezcepti8n was Can Tho where the
average minimum temperature was a constant 73 F. 0 The rest of the sone
had average nminimm temperatures ranging from 56 F in January and February
and increasing to 68OF in March and April. Dalat and the surrounding
mountainous area reported near minimum temperatures ranging from 52 to
580F throughout the period. Humidities throughout the entire period were
high ranging from 74 to 88%. Saigon reported humidities ranging between
67 and 71%, a figure which is below the average for the zone.
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